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Tabor Indicator with Houghtaling Re- 
ducing Motion. 





Our readers who have been following the 
recent discussion in these columns of indi- 
eator-reducing motions and their proper 
design will be interested in the accompany- 
ing illustration of the Houghtaling reducing 
device, which forms’ a part of the in- 
dicator ; and; when the latter is in place 
upon the engine, is also itself ready for use 
without further rigging up except such as 
js needed for attaching the cord to the 
crosshead. 

The device consists essentially of a sup- 
porting base piece A, on which are stand- 
ards forming bearings for a worm shaft FR; 
the bearing at P being a pivot which takes 
the end thrust and reduces the friction to 
the minimum. The flanged pulley O re- 
ceives the cord and drives the worm shaft 
through the medium of the spring case d, 
and outside the pulley O is a knurled button 
u, which is a clutch for connecting and dis- 
connecting the pulley O from the shaft, and 
thus stopping or starting the paper drum 
B without touching the cord. 

The retracting spring in the paper drum 
rctates the drum backwards as usual, and 
takes care of all lost motion in the mech- 
anism between the drum and spring case d, 
in which there is a plain spiral spring which 
takes up all slack of the cord and rotates 
the pulley O and shaft back on the return 
stroke. 

The flanged pulley O runs freely upon 
the worm spindle, and may run uninterrupt- 
edly during a test, or while a series of 
diagrams are being taken, the starting and 
stopping of the paper drum being effected 
solely by the clutch uw, or by the knurled 
thumb piece surmounting the drum. This 
thumb piece is pro- 
vided with a pro- 
jecting pin which 
engages with a sim- 
ilar pin on the 
drum, and is used 
by the operator for 
moving the drum 
slightly forward 


clutch, pushing the collar onto the shaft, as 
far as it will go, and holding it in place by 
the set screw. Next, place the indicator in 
position and run out the loose end of the 
cord ina direct line with the pulley O to the 
point on the engine to which it is to be con- 
nected; then bring the crosshead of the en- 
gine to the extreme limit of its backward 
motion and attach the loose end of the cord, 
being particular to 
have sufficient cord 
wound on the pul- 
ley to meet the ex- 
treme limit of the 
forward travel of the 
crosshead, with one 
or two turns of the 
cord left on the pul- 
ley, unwound. When 
the crosshead, with 
cord connected, is at 
its extreme forward 
travel there should 
be just suflicient 
tension on the spring 
inclosed in spring 
case d to take up all 
slack of the cord 
when running, with- 
out overtaxing the 
spring. 

If, upon starting 
the engine, the cord 
should at first run un- 
evenly on the pulley 
O, turn the indicator slightly until a perfect 
and uniform winding of the cord is ob- 
tained, which can always easily be secured. 
When pulley 0 is running, motion to the 
paper drum BP is obtained by pushing in 
the thumb piece uw, to which the clutch pin 
is secured. 
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any time be instantly stopped for removing 
the diagrams taken and renewing the paper 
by withdrawing the clutch thumb piece w, 
or by turning the top thumb piece, the lat- 
ter method being preferable. The stopping 
of the paper drum will not have any effect 
on the motion of the pulley o, which will 
continue to revolve independently while 
the engine isin motion. This motion now 
forms a part of the 
well-known Tabor 
indicator, and is made 
by the Ashcroft Mfg. 


Co., 111 Liberty 
street, New York. 
ae 





It is said that an 
alloy consisting of 95 
parts of tin and 5 
parts of copper ad- 
heres so tenaciously 
to glass that it may 
be employed as a 
solder to join the 
ends of glass tubes. 
It is obtained by 
adding the copper 
to the tin previously 
melted, agitating 
witha woodenstirrer, 
“casting or granulat- 
ing, and then remelt- 
ing. It melts at 
about 360° C. By 
adding froma half to 
one per cent. of lead or zinc, the alloy may 
be rendered either softer or harder, or more 
or less easily Yusible. It may also be used 
for silvering metals or metallic thread. 

SA Oe 

An esteemed contemporary makes the 

startling announcement that there is a great 














Universal Grinder for Heavy Work, 





In our issue of August 3, 1893, we illus- 
trated an improved universal grinding ma- 
chine made by Landis Bros., of Waynesboro, 
Pa., and in issue of August 17th we illus- 
trated the method of doing many varieties 
of work upon the machine. 

The illustration upon this page is of a 
larger and heavier machine, intended for 
heavier work, but retaining the distinctive 
features of the former construction except 
where considerations of convenience of hand- 
ling as applied to the larger machine made 
modifications advisable. 

The flexible covering for the otherwise 
exposed sliding surfaces is arranged some- 
what differently and keeps the surfaces 
covered in all positions of the carriage. 

The carriage is traversed by a screw, and 
the hand-wheel for moving it by hand moves 
along the bed with the carriage thus keeping 
always at the hand of the operator. 

The automatic reverse of the feed motion 
is by means of a rod on which are two 
clamping collars provided with screws 
which are struck by the moving carriage; 
the adjustment of these screws giving the 
fine adjustment of carriage traverse, The 
lever by which the feed is started and 
stopped also travels with the carriage, and 
thus all necessary means for handling the 
machine are conveniently placed. 

The foot-stock spindle is also arranged 
somewhat differently, as in this machine it 
is moved toor from the work by a hand- 
wheel and screw, as in the lathe, but a 
spring is interposed and arranged in such a 
way that this spring can allow for expan- 
sion and contraction of the work while upon 
the centers, or the tail center may be held 
rigidly, as desired. 

The rate of car- 
riage traverse is 
altered by means of 
the lever seen at 
the left hand end of 
the bed, this lever 
serving to alter the 
relative positions of 
friction wheels in- 





when taking a dia- 
gram, to prevent it 
from striking a- 
gainst its stop on 
the return motion. 

The simplicity 
and convenience of 
the device will be 
perceived from a 
description of the 
method of using it, 
which is given by 
the makers as fol- 
lows: 


Xo) 














First select a 
pulley whose cir- 
cum ference is from 
+ to } the length of the engine stroke, 
so as to allow of its being revolved four 
or five times with each stroke of the 
engine. [Pulleys 1 inch, 2 inches and 34 
inches diameter are furnished.] In placing 
this pulley on the worm shaft /?, after re- 
moving the clutch and its collar, care 
should be taken to have it set on the small 
projecting pin on the cover of the spring 
case d; then replace the clutch collar and 





a. side the bed, and 
ee = giving dgreat range 


of speed without 
stopping to make 
changes, as in the 
smaller machine re- 
ferred to above. 
The fixtures 
_which accompany 
the machine are the 
same as for the 
smaller one, except 
that there is no 
special chuck or 











When ready to take diagrams, after plac- 
ing the paper on the drum B, it is first 
necessary to advance the drum away from 
its stop fully + inch, which can be done by 
turning with one hand the knurled top 
thumb piece. While holding the drum in 
this position, with the other hand push in 
gently the thumb piece ~ to start the paper 
drum in motion. 

The motion of the paper drum # can at 


UNIVERSAL GRINDER. 





deal of trouble from vibration of steam 
pipes attached to engines; that the trouble 
is worst with slow-running engines, and it 
‘‘not infrequently proves to be impossible 
to anchor the pipes in a manner to entirely 
overcome movement.” Nevertheless, there 
is, happily, a remedy, and that is to place a 
steam reservoir near the engine, and draw 
steam from that. We do not expect to find 
many of these reservoirs in use. 


rests for grinding 
cutters. 

This machine will 
grind work up to 20 inches diameter, and 
is built with two lengths of bed to take 
between centers 63 inches and 99 inches, 
and weighing about 8,000 pounds and 9,800 
pounds respectively. 

They are also made plain—for straight 
and taper-shaft grinding only, or for 
straight work only and special provision is 
made for the use of water without ‘‘slopping” 
over the machine. 
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Theory of Steam Engine Governors—V. 





By J. BEGTRUP. 
Near the end of my article of March ist, 
I gave the following formula: 


WD*N 
PS 
which is the main part of the theory of 
governors in a nutshell, as it were. 

I have also mentioned some of the most 
important applications of the formula, and 
explained how the quantity a is computed 
for a gravity governor. It is obtained in 
precisely the same manner for a shaft gov- 
ernor, but I am not certain that I have made 
this perfectly clear, and shall, therefore, 
here, by an example, show how it is done. 
Fig. 26 represents a shaft governor, with an 
eccentric which moves transversely to the 
shaft, so as to vary the eccentricity ; rods, 
rocker arm and valve are also indicated in 
the figure. Suppose we move one of the 
balls from the inner to the outer stop; this 
will cause a movement of the eccentric, rods 
and valve, but the amount of motion of the 
valve and valve gear corresponding to such 
motion of the ball will depend on the posi- 
tion of the governor. Let the mean motion 
of rods, upper part of rocker arm and valve 
be one inch, and their collective weight 100 
pounds. Let each ball weigh 20 pounds, 
and move 8 inches, and let the eccentric and 
strap weigh 50 pounds and move 2 inches ; 
then, if the center of one of the balls be the 
representative point, we have for one-half 
of the system 





x ste > 4,524,000, 


es 12 g. 3 

~~ 208% + 4. 50.2? + 4. 100 1* 
It is not necessary to be very exact in such 
calculations ; it would be a mere waste of 
time, but a faculty for estimating results 
roughly is desirable, as thereby ‘‘big blun- 
ders” are avoided. It will easily be seen 
that something is gained by making the 
balls heavier for the centrifugal force (/) is 
directly proportional to the weight of the 
ball, while this weight is only a part of the 
_ divisor of a. But there is little gained by 
heavy balls when the valve gear is light, 
and it is better to avoid the great strain on 
the journals. To obtain the quickest mo- 
tion in the governor under consideration, 


we should have 
hom s/*: 50 2? mt te 24 inches, 

where 7, = actual motion of the ball be- 

tween stops, for this value of /, will make 


a = 10.5. 











ra maximum. Inthe present case / = /,, 


but I have used the symbol /, for the actual 
motion of the ball, in order to make the 
demonstration more general. From this 
example it will be seen that the movement 
of the ball should be comparatively short, a 
fact which I think is recognized by engine 
designers. 

A few words about testing governors 
may here be acceptable to the practical 
reader. Governors are usually tested in the 
erecting shop ; this is a rather hard test for 
the ordinary centrifugal governor if a pul- 
ley or fly-wheel has to be left off to give 
place for the brake pulley, for a multiplicity 
of brake pulleys would be a luxury, and if 
we use a pulley of medium size it will not 
do as a fly-wheel for large engines. A 
brake pulley 48 inches in diameter and 9 
inches face is sufficient for engines up to 
200 horse-power, and perhaps for larger 
ones, if sufficient water is run into the rim. 
It should be remembered that a certain 
amount of heat must be carried off for each 
horse power developed, and if the brake 
pulley shall only be heated to a certain 
temperature we must pass a certain amount 
of water over the cooling surface of the 
pulley in unit of time; there must, there- 
fore, be ample opening in the pipe which 
scoops the water out of the rim, and the 
inlet pipe must be able to supply all the 
water needed. The advantage of the larger 
pulley lies in the larger cooling surface. 

Fig. 27 represents a brake and pulley; 
the arms A should be hinged so as to avoid 
undue strains, and that they may be easily 
removed; the upper arm should be very 
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stiff, and there should be an abundance of 
strength in the arms and hinges, for a break- 
ing of these parts would probably be fatal to 
the man at the brake wheel, while a break- 
ing of the band or stripping of the screw 
thread would probably not hurt him. An 
ordinary platform scale will do for the 
weighing of the load, and if distance A = 
5 feet 3 inches, we have one thousand di- 
vided by revolutions per minute = number 
of pounds on the scale per horse-power 
after the unbalanced weight of the brake 
has been subtracted. 

To test a governor we should use a first- 
class tachometer. When the engine is 
started up the speed will go considerably 
above mean speed, how much depends on 
the design of the governor and the initial 
deflection of the spring, if it be a spring 
governor. If the initial deflection of the 
spring is not too great and the speed runs 
up more than usually and immediately re- 
cedes, it is a sure sign that there is too tight 
a fit in some place or something else pre- 
vents the governor from working freely. 
There is no place on an engine where a snug 
or easy fit is more necessary than in the 
governor, and the machinist who does not 
know that won’t do on governors. If the 
speed runs up too high we may as well take 
the springs right off, for we shall not know 
‘anything about the trouble before this is 
done; then it may be necessary to take every- 
thing apart and try the journals separately. 

If the speed slowly in- 
creases after the engine is 
up to speed and does not 
recede, then tighten the 
brake slightly, and if this 
causes an immediate and 
sudden diminution in 
speed it is sufficient evi- 
dence that the valve ad- 
mits more steam than 
required when the engine 
is running light and the 
flow of steam is beyond 
the control of the gov- 
ernor. . 

After the workmanship, 





ernor racing there is a strong probability that 
more friction is needed. A temporary de- 
vice for increasing the friction can always 
be applied, and if that stops the racing it 
suggests the necessity of a pump brake. A 
further reduction of the initial deflection of 
the springs will give increased stability, but 
it}will be of little consequence if there is a lack 
of friction, and it may increase the variation 
in speed beyond admissible limits. If we 
put another fly-wheel or pulley on the en- 
gine or connect it with revolving machin- 
ery which has the same effect less friction 
will be required, and the pump brake may 
then become superfluous. 

The action of an automatic cut-off gov- 
ernor connected with an eccentric of variable 





Fig .29 
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valve setting, etc., is all as 
it should be, we are ready 
to test the governor. If 
it is a spring governor 
and the engine is racing, 
we must shorten the 
springs or lighten the 
balls, so as to obtain the 
proper amount of initial 
deflection, and therequired 


Fig.27 











speed can be obtained by 
adding to or subtracting 
from the weight of the 
balls or by loosening or tightening the 
springs. Violent racing cannot take place 


when the engine is running light, for as the 


balls then are near the outer buffers the os- 
cillation will necessarily be confined within 
narrow limits; this will also be the case 
when the engine is fully loaded. Under 
these circumstances there will probably be 
enough friction in the governor to keep the 
oscillation within its proper limits, for the 
friction needed is proportional to the ampli- 
tude of the oscillation. 

We must, therefore, put the governor. to 
a more severe test by adjusting the load so 
that the position of equilibrium of the ball 
will bea middle position between the inner 
and outer stop and then cause the governor 
weights to perform violent oscillations. 
After the tension of the brake has been ad- 
justed so that the engine will be about half 
loaded, bring a long plank under the wheel 
and weigh it down, so as to throw the full 
load on the engine; then, by suddenly re- 
leasing the plank, the governor will be set 
into violent oscillation and the fluctuation in 
speed will be clearly shown by the tachom- 
eter. 

The number of large oscillations can also 
be plainly counted by observing the ex- 
haust, for every strong puff indicates a com- 
plete oscillation or a double motion from 
the inner toward the outer stop and back 
again, but the smaller oscillations cannot be 
detected. 

If this operation should set the gov- 


Fig.28 
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throw or eccentricity can be shown by a 
simple apparatus if the eccentric is on the 
outside of the governor wheel. In Fig. 28a 
is the eccentric in which is inserted a point- 
ed steel pin; on the stand in front of it is 
a light tablet set vertically and adapted to 
slide between guides on top of the stand and 
a piece of tin is fastened to the face of the 
tablet; when this is brought into contact 
with the steel point there will be described 
a circle on it, and the diameter of this circle 
will correspond to the throw of the eccen- 
tric. If the governor is not in steady equili- 
brium there will appear circles of varying 
diameter, and thus any fault in the regula- 
tion may be detected. If any load is sud- 
denly thrown on or off the consequent oscil- 
lation will become apparent by a number of 
spirals crossing each other, and the initial 
and final position of the eccentric can be 
shown by holding the tablet against the 
steel point long enough to allow it to cut 
two distinct circles which then represent 
positions of equilibrium before and after a 
change of load. 

The time of the oscillation can be ascer- 
tained by counting the coils of the spiral 
between two extreme positions of the ec- 
centric and dividing by the number of revo- 
lutions per second. 

This can also be obtained by calculation 
and the spirals become interesting as an ocu- 
lar demonstration of the correctness of the 
calculation. 

Fig. 29 is a reproduction of a spiral line 
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of oscillation obtained as here described, 
The outer circle represents the position of 
equilibrium when the engine is heavily 
loaded, and the inner circle through o rep- 
resents the position of equilibrium when 
about half loaded. Spirals representing 
smaller oscillations are not shown because 
they make it difficult to discern the larger 
oscillations. The motion commences at a, 
and the point where the eccentric first passes 
its final position of equilibrium is denoted 
by o. The intersection of the circle and 
spiral is clearly defined, for as the motion 
has here obtained its greatest velocity the 
obliquity of the spiral is greatest at that 
point. When the oscillations become smaller 


‘the curves become partly circles or ap- 


proximately so, as, for instance, f to /;, the 
circular parts representing periods of rest, 
or a very slow motion caused by friction 
and the action of reciprocating parts at the 
end of each half oscillation, and the smallest 
oscillations appear as circles too close to- 
gether to be discerned. To find the exact 
time of a free oscillation we must subtract 
the circular parts of the curve. If we 
suddenly throw on or off all the load which 
the engine can carry there will be no free 
oscillation, for the balls will then strike the 
buffers. By such experiment we may 
determine the relative quickness of action 
of different governors, if all other things 
are equal, but it does not give any absolute 
idea of the instantaneous variation in speed, 
for if we, for instance, increase the moment 
of inertia of the fly-wheel we shall have a 
slower action, but less instantaneous varia- 
tion in speed, and if we increase the steam 
pressure, we shall have a quicker action, 
but more instantaneous variation in speed. 
“Quickness of action” is represented by 
the time of one whole or half oscillation 
plus periods of rest; if we take it in any 
other sense it will be an expression without 
any definite meaning. An example will 
make this clear. If we decrease the initial 
deflection of the spring without changing 
the mean speed of the governor we shall 
obtain a quicker action, and consequently 
less instantaneous variation in speed; but 
if we only consider the time of motion of 
the ball from one position of equilibrium to 
another, disregarding the last part of the 
half oscillation such time would be very 
nearly equal for any initial deflection of the 
spring ; but the last part of the motion after 
passing the position of equilibrium will be 
considerably shortened by a diminished 
initial deflection of the spring. The whole 
time of one half oscillation would therefore 
in that case be shorter, and the instanta- 
neous variation in speed correspondingly 
less. It should be remembered that while 
the ball moves from one extreme position 
to another the speed is increasing, and 
while it moves in the opposite direction the 
speed is decreasing. Wecan, therefore, not 
by observing the time of one part of a half 
oscillation, draw any conclusion or inference 
as to the instantaneous variation in speed, 
and if we, on the strength of such ob- 
servation, should make the statement that 
the quickness of action is independent of the 
degree of stability of the governor, it would 
not be trye in any general sense. If we 
should shorten the spring so as to obtain 
considerable less initial deflection, it would 
have the effect of reducing the speed con- 
siderably under full load, and if we then 
should suddenly throw off some load the 
speed would immediately increase and ap- 
proach toward mean speed, and there would 
probably be a further increase of speed 
above mean speed, and it will readily be 
seen that the deviation from mean speed 
would be greater if the speed had not in the 
first place been considerably below mean 
speed, and if we observe the instantaneous 
variation as shown by a tachometer wé 
shall find this to be the case generally, and 
we shall also find that having changed the 
spring as here described the governor will 
“recover” in less time than it would with 
the longer spring. The mean speed must 
be supposed to be the correct speed, and the 
less the speed varies from mean spee! the 
better the regulation. I think the instan- 
taneous variation in speed of a governor 
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can best be ascertained by connecting it 
with a sensitive tachometer; it may not 
show the variation correctly if the gov- 
ernor is very quick acting, but it is prob- 
ably the best instrument for the purpose 
which can be had at the present time, 
and it is certainly more reliable than con- 
clusions drawn from the time of oscilla- 
tion, a8 shown by the spirals, for the 
tachometer will at least give the extent 
of the instantaneous variation in speed rela- 
tively correct. 

The diagram in Fig. 29 is from an “ in- 
ertia governor,” and should not be taken as 
representing the action of a centrifugal 
governor, but any governor without excep- 
tion will, of course, show similar oscilla- 
tions if the load is suddenly released or ap- 
plied; if the diagram does not show such 
oscillations the experiment is incomplete. 

It is not apparent from the figure that 
the oscillation extends equally on both sides 
of the position of equilibrium, but that this 
is very nearly the case will appear by a 
consideration of the motion of the eccentric. 

In Fig. 30 the eccentric moves from a to 
b, and o isthe position of equilibrium. A 
is the center of rotation and the circles 
through a, o and 8 will explain the matter 
without further comment. It should also 
be noticed that the oscillation is rapidly de- 
creasing, and the motion after passing the 
position of equilibrium will, therefore, be 
considerably shorter than the immediately 
preceding motion toward the position of 
equilibrium. 

The engine made 240 revolutions per min- 
ute, and the time from releasing the plank 
to the first crossing of the position of equilib- 
rium is, according to the diagram, less 
than + second and the time of one-half free 
oscillation is apparently about 4 second, 
which is very nearly the time obtained by 
calculation. It should be noticed that the 
governor was provided with a pump brake 
which slightly increased the time of the 
free oscillation. It is obvious that the brake 
wheel cannot be operated sufficiently quick 
to obtain a free oscillation, for if it only 
took a second to release the brake it would 
amount to the same asa gradually decreas- 
ing load and there would be no free oscilla- 
tion. 

All my calculations are based on the limit- 
ing condition of stability. This is very 
nearly the existing condition, for governors 
are usually so designed and adjusted that 
the smallest variation in speed consistent 
with stability is obtained ; under such con- 
dition the time of one-half free oscillation 


will be 8.5 7 (/ Se, seconds, nearly. 
a 


Where / = projected Ot of the repre- 
sentative point, 

q = corresponding variation in speed 
expressed in per cent. of mean 
speed, 

a = acceleration of the representative 
point in the projected direction 
of motion by an unbalanced 
force of one pound, 

f = mean centrifugal force in the 
projected direction of motion. 

In ordinary governors g varies from 8 to 
8, this being very nearly the value at limit 
of stability. If we—for experimental pur- 
poses—should increase g very much, the 
formula would not give the time accurately 
unless we at the same time made other 
changes in the governor or reduced the fly- 
wheel so as to obtain the same degree of 
stability as before. The time of the oscilla- 
tion can in any case be obtained very accu- 
rately by calculation, but it would not be 
of much practical value. 

We may test the stability of a governor 
by taking indicator cards, but such cards 
should not be taken before the cylinder is 
heated to the proper temperature, for other- 
wise we may obtain a series of expansion 
and compression lines for which the gov- 
ernor is not responsible, and after having 
taken cards with full load we should not 
take any friction cards or light cards before 
the engine has run long enough to obtain 
the corresponding temperature, for while a 
temporarily superheated cylinder will give 
fancy friction cards, it will not show the 
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working of the governor to any advantage. 

The intermittent action of the steam in an 
automatic cut-off engine has the’ effect of 
lessening the efficiency of the governor. 
Suppose a small displacement of the gov- 
ernor weights takes place directly after the 
steam is cut off, then this will. have no 
effect whatever on the speed of the engine 
before the next cut-off, or after one-half 
revolution of the fly-wheel, provided the 
compression is constant, but a small dis- 
placement directly before the cut off will 
have an immediate effect on the speed of 
the engine; the mean length of time between 
cause and effect will, therefore, be the time 
of one-quarter revolution of the. fly wheel. 
For engines with variable compression this 
period will be shorter, for the speed is also 
to some extent regulated by varying the 
compression. If this was as effective as 
variation of the point of cut-off, the mean 
period between cause and effect would only 
be 4 of a revolution for such engines, but 
as the compression is not so effective as the 
cut-off, it would probably be more nearly 
correct to assume a mean period of } ofa 
revolution. 

In Fig. 31 let the ball move from a to 3, 
and let the boundary line of force y, be as 
shown in the figure, if the regulation is 
effected by throttling; the other curve 
shown may then represent force y, when 
the regulation is effected by an automatic 
cut off valve; as in the latter case there is 
less acceleration during the first part of the 
motion, it follows that the period of oscilla- 
tion would be longer, and, therefore, area 
y, greater than in the former case. We 
should consequently have less stability, and 
to obtain the same close regulation as could 
be obtained by throttling, we must make 
the fly-wheel heavier than would be neces- 
sary if it was a throttling engine having 
the same governor and all other things 
equal. 

Two automatic cut-off engines having a 
common crank shaft and cranks at right 
angles will have twice as many periods of 
admission as a single engine in a given 
time, and the governor would, therefore, 
have a more perfect control over the speed 
of the two combined engines, and we may, 
therefore, on such engines, use a lighter 
fly. wheel than on a single engine of the 
same power. The effect of the intermittent 
action of the steam in automatic cut-off en- 
gines becomes greater when the period of 
oscillation of the governor becomes shorter, 
and the gain by reducing the time of 
oscillation for such engines would, there- 
fore, not be so great as it might appear 
from the formula for stability. The quick- 
ness of action of governors for such engines 
should, therefore, not exceed certain limits 
depending on the speed of the engine. In 
a high speed engine, where there are a 
number of admissions in unit of time, a 
very quick action is desirable, while in 
slow speed engines a somewhat slower ac- 
tion will give better results. In compound 
engines there is always a quantity of steam 
stored in the receiver and low-pressure 
steam chest, and when the cut-off in the 
high-pressure cylinder is changed by the 
governor, there will be an excess or defi- 
ciency of pressure in the stored steam, and 
the full effect of a change of the cut off in 
the high-pressure cylinder will first then 
be felt when the pressure in the inter- 
mediate space has been correspondingly 
reduced or increased. This circumstance 
will have the same effect on the regulation 
as has the intermittent action of the steam, 
and it becomes consequently somewhat diffi- 
cult to obtain a perfect regulation of com- 
pound engines. Extra heavy fly-wheels are 
very desirable on such engines, for they 
increase the stability by reducing the mag- 
nitude of force y,, and at the same time 
they increase the period of oscillation, there- 
by making the intermittent action of the 
steam and the action of the receiver of less 
consequence. 

The reciprocating motion of the valve and 
valve gear may in some automatic cut-off 
engines have a tendency to increase the free 
oscillation of the governor weights, but this 
tendency is probably of much less conse- 
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quence than commonly supposed. The im- 
pulses of such reciprocating parts are of the 
same nature as those of the main reciproca- 
ting parts of the engine which have been so 
thoroughly discussed by other writers. The 
impulse or disturbing force reaches its max- 
imum when the valve is at the end of 
its travel, and at that point it becomes 
equal to the centrifugal force of the collect- 
ive reciprocating parts if attached directly © 
to and revolving with the eccentric, pro- 
vided the motion of such parts is equal to 
the throw of theeccentric, and at mid-stroke 
the force becomes evanescent. Such im- 
pulse is therefore exerted in two opposite 
directions relatively to the engine, but is al- 
ways in the same direction relatively to the 
governor, because the governor is revolving 
or, more correctly, the period of the dis- 
turbing force is repeated twice during each 
revolution of the governor, and such force 
will therefore have a centrifugal effect as if 
a weight equal to half of the reciprocating 
parts was attached directly to the eccentric. 
lf the force is of sufficient magnitude to 
produce a motion of the governor weights 
it will be an oscillatory motion, and if the 
oscillation is of the same period as the force 
it will have no disturbing effect on the 
speed of the engine, for it will in that case 
not vary the cut-off, but it may give trouble 


_by increasing the free oscillation of the gov- 


ernor weights, although this is not apparent 
from experiments I have made, for I have 
often greatly increased the weight of the 
reciprocating parts on governors with varia- 
ble throw without observing any other effect 
than that the initial deflection of the spring 
must be made correspondingly less, and that 
it will increase the speed of the engine.* 
The effect of a permanent disturbing force 
depends to a great extent on the period of 
the force, and the period of the free oscillation 
of the governor weights. The period of the 
disturbing force due to the inertia of valve 
and valve gear in an engine making 240 rev- 
olutions per minute, or 4 revolutions per 
second, is one eighth of a second, while the 
period of an entire free oscillation would 
probably never be less than one second; 
the period of the free oscillation is therefore 
at least eight times as long as the period of 
the disturbing force, and under such cir- 
cumstances the influence of the disturbing 
force will never be of great consequence. 
The greater the magnitude of the disturb- 
ing force is compared with force y of the 
free oscillation the greater will the disturb- 
ing effect be; the disturbing force may 
therefore cause a state of instability by 
magnifying the smaller oscillations, but in 
that case this force will, also, in combination 
with friction, produce an intermittent mo- 
tion which has the effect of greatly increas- 
ing the stability. The influence of disturb- 
ing forces, friction, etc., was discussed by 
me in an article in the AMERICAN MacuIN- 
ist of October 9, 1890, to which I would 
refer the reader who may wish to study or 
investigate this matter, and I am very glad 
to be able to state here that the correctness 
of my conclusions at that time has since to 
a great extent been verified by my personal 
experience and observations, and that every 
new experiment and observation has be- 
come an additional proof of the correctness 
of my reasoning. 

There may in some shaft governors be a 
disturbing force due to unbalanced gravity 
of greater consequence than the inertia of 
the valve and valve gear, for as the gov- 
ernor revolves the direction of gravity rela- 
tively to the governor weights will only 
change once during each revolution. The 
period of unbalanced gravity is therefore 
equal to the period of one revolution ; for 
instance, in a governor making 240 revolu- 
tions per minute the period of unbalanced 
gravity is one quarter of a second or twice 
as long as the period of the impulses due to 
reciprocating parts, and if we assume the 
effect of a disturbing force to be propor- 
tional to the square of.its period we should 
have unbalanced gravity at least four times 
as effective as a disturbing force of equal 
magnitude due to the inertia of reciprocat- 
ing parts. 

* See October 19th issue. 
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Unless there be two valve stems extend- 
ing through the steam chest in opposite 
directions there will bean unbalanced press- 
ure on the eccentric due to unbalanced 
steam pressure on the valve stem, and this 
does not in effect differ from unbalanced 
gravity, except that it may act horizon- 
tally as well as vertically; its period is 
like the period of gravity equal to the 
period of revolution of the governor. Fric- 
tion of the valve and valve gear may have 
a disturbing effect on some shaft govern- 
ors. The resistance which such friction 
offers to the revolving motion of the eccen- 
tric will have a tendency to push it back, 
and it will consequently increase the speed 
of the engine. If the valve by unequal 
expansion, warping or cutting should get 
very tight there would be a considerable 
increase of the speed, and if the friction 
varies on account of varying steam pressure, 
or for any other reason, the speed of the 
engine will vary accordingly. It is obvious 
that such variation in speed will be in- 
versely proportional to the centrifugal force 
of the governor weights multiplied by their 
radial motion, and it may therefore in some 
cases be advisable to make these weights 
very heavy. The period of the disturbing 
force due to friction of the valve is repeated 
twice during each revolution, and such 
force can therefore not affect the stability 
of the governor to any great extent, but it 
will sometimes increase the. stability for 
reasons which were explained in my arti- 
cle of October 9, 1890. Theeffect of valve 
friction can easily be shown by bringing 
a wooden stick to bear against the valve 
stem, 

The theory of disturbing forces and forced 
oscillations is still in its infancy, and here is 
a field for the penetrating mind and creative 
power of a great mathematician. 


E> > 


The Light hour Day in England. 








The subject of the eight-hour day is be- 
ing very much discussed at present in Eng- 
land, some recent tests and careful compari- 
sons having shown that men will do practi- 
cally the same amount of work working 
48 hours a week as if working 56 hours. 
The Engineer, which certainly cannot be 
accused of being biased by excessive sym- 
pathy or feeling for workmen in the matter, 
thus sums the results of the experiments 
and discussion so far: 


THE FORTY EIGHT HOURS’ WEEK AND OVER- 
TIME, 


“The available evidence adduced in our 
last impression goes to prove that whether 
men are putting in a 48-hours or a 53-hours 
week, they do the same amount of work. 
This does not apply individually, of course, 

. to all men, but it is comprehensively true 
of the men as a body, and from the em- 
ployers’ point of view in all establishments 
sufficiently large to be worth considering. 
We need not go over ground already well 
trodden to illustrate this point. If the in- 
formation is true, not only of partisular 
works but of entire districts, then it is clear 
that the masters have everything to gain and 
nothing to lese by the adoption of the new 
system. But it is all the same very curious 
that the truth has not been discovered be- 
fore. What have works’ managers and 
foremen, to say nothing about heads of 
firms, been about all these years? How is it 
that they should use their tools and increase 
all the charges in a way proper to a 58- 
hours’ week, while all the time they would 
have turned over the same capital and put 
out the same amount of work in a week five 
hours shorter? It is the difficulty of finding 
any satisfactory reply to this question that 
casts a doubt on thesuccess of the whole ex- 
periment. 

“On the other hand, however, it may be 
taken for granted that a great deal takes 
place in all works which is either not seen 
or not rated at its true value. A remarka- 
ble instance of this is to be found in the re- 
lation of piece workers to the 48-hours’ 
week. In theory, men on piece-work turn 
out as much and earn as high wages as they 
possibly can. In other words, a man paid 
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by the piece will in each hour accomplish 
all that is possible in the time. To cut five 
hours’ work off his week must ostensibly 
mean, under the circumstances, a reduction 
of over 9 per cent. in his weekly earnings, 
yet we are told that in practice this is not 
the case. We cannot do better, in handling 
this subject, than quote Mr. Mather’s report, 
because it happens to be the only precise 
statement available. It is not as full as it 
might be, but it is the best of its kind for 
statistical purposes, such as it is. ‘It was 
at the outset,’ says Mr. Mather, ‘assumed 
that men on piece-work were already doing 
their best, and if their period of work were 
shortened, their earnings would be dimin- 
ished in a corresponding degree. This an- 
ticipation has not been realized, for although 
there is a falling off inthe percentage earned 
by piece workers over and above what they 
would have- received as day wages, it is 
slight in comparison with the reduction in 
the time, and particularly so in the later 
portion of the year. In order to judge bet- 
ter of the working out of the system as re- 
gards piece-work, the year has been divided 
into three parts of approximately equal 
lengths. In the first period the surplus 
over day-work rates was 1.76 per cent less 
than the standard piece-work wages; in the 
second period 1.58 per cent. less than the 
standard piece-work wages; in the third pe- 
riod 0.78 per cent. less than the standard 
piece-work wages; the average for the 12 
months coming out 1.41 per cent. less than 
the standard. These figures show that as 
the year advanced there was a steady adapt- 
ation to the altered conditions, and it is 
reasonable to expect that the small difference 
remaining at the end of the year will soon 
disappear. It must also be noted that in no 
single instance during the year were piece- 
work rates advanced. In fact, some reduc- 
tions were made—in a few special cases 
where the rates were admittedly too high. 
Had these few changes not been made the 
difference between the two periods would 
have been 0.5 per cent. only, instead of 1.41 
per cent., a difference which is not at all 
unusual between two years, as slight fluc- 
tuations in piece-work earnings have oc- 
curred from one year to another under the 
old system.’ 

‘Mr. Mather does not attempt to give any 
particular explanation of these 
facts. He does not try to sup- 
ply any reason why the men 
have still turned out the same 
amount of work as before. 
All through his report we 
have the same general idea. 
There has been no diminution 
of work anywhere, because 
the men were better able to 
earn wages, and when this 
comes to be analyzed it seems 
all to have resulted from the 
men breakfasting before they 
went to the works. We are 
not sure that every one will 
accept this explanation as 
wholly contenting; certain 
people will even maintain that 
the all-round success of the 
movement has been brought 
about by the officials of the 
Amalgamated Engineers’ 
Union. Be this as it may, we 
are fortunately in a position to 
extend our view, and, leaving 
Messrs. Mather and Platt and 
the Salford Iron Works for the 
moment, consider what is tak- 
ing place in government work- 
shops. 

In another page we give 
the regulations now obtaining 
in Woolwich. We understand that so far 
the piece-work hands have not earned 
less wages under the new than the old 
system. The experience is the same at 
Woolwich as at the Salford Iron Works, 
but at Woolwich a custom sprang up years 
ago of counting piece-work as always equiv- 

alent to one-third more than day-work. That 
is to say, men and boys on the piece could 
earn one-third in excess of day rates, and no 
more. The result, of course, was that the 
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men earned their extra one-third, and only 
that. It seems that this is about one-third 
less than the men and boys can really earn, 
and, this being the case, it is not remarkable 
that removing the restrictions on output has 
quite satisfactorily compensated for the 
shortening of the week. The restriction 
on output operated for evil in another way. 
It induced—very naturally—unpunctuality 
in the foremen as well as the hands. There 
was nothing to be gained by keeping time, 
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tractor’s from 6 feet to 11 feet 6 inches, and 
they can be readily and securely clamped 


at any height by the movement of a lever.’ 


The trestle is composed essentially of a 
channel beam to which is attached malleable 
heads into which iron pipes are fitted by 
standard threads; any part may thus be 
readily duplicated, and when not in use, or 
when they are to be shipped, they can 
readily be taken apart and packed in small 
space. 


IMPROVED TRESTLE. 


and so time was not kept. At Woolwich, as 
at Salford and Sunderland, the 48-hours’ 
week means better discipline, punctuality, 
and what would be called in the United 
States more driving. . .” 
—_->e—___—_ 
An Improved Trestle. 





The question of trestles is of some im- 
portance around machine shops, and in 


other places as well, and we illustrate here- 
with a machinist’s solution of the question 
by which he provides a single pair of trestles 
that readily take the place of from two to 
six pairs of different heights, besides being so 
adjustable as to be exactly the right height, 
instead of ‘pretty near it,” or requiring the 
use of blocking, splicing or sawing off legs, 
etc. 

The carpenter’s trestle is adjustable from 
24 inches to 46 inches high, and the con- 


They are made by Peck & McCollom, 
Ballston Spa, N. Y. 





A Plainfield (N. J.) daily, paper noticed 
something unusual about a locomotive pull- 
ing one of the ‘‘ Royal Blue” trains be- 
tween New York and Washington, and in- 
quiring into it found a test was being made 
by some Stevens Institute men ‘‘to deter- 
mine the merits and economy of the new 





IMPROVED CUTTING OFF AND’ DOVETAITLING MACHINE. 


double compound engine. . . over the old style, 
straight line high pressure engine now in 
common use.” ‘‘ Instruments are used for 
testing wind pressure, the stroke of the pis- 
tons, the revolution of the fly-wheels,” etc., 
and we are told that amongst other things 
that have to be done by the ‘‘ young engi- 
neers ” who are thus ‘‘enlightening the rail- 
road company ” and at the same time gather- 
ing material for a graduating thesis is, a 
count of the passengers carried. 
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Improved Cutting-off and Dovetailing 
Machine for School Desk Seats and 
Backs. 





This machine is designed for cutting off 
material to lengths, gaining and dovetailing 
it, for the seat and back irons for school desks, 

It is constructed on a substantial iron 
frame with joints planed and securely bolted, 


supporting the working parts which are | 


made strong and durable. After the strips 
to be worked are planed to a thickness they 
are brought to the machine and cut off to 
lengths, both ends being cut off at one oper- 
ation by equalizing saws placed on the 
horizontal shaft that carries the heads for 
gaining. The gaining is accomplished at 
the same movement by means of special 
gaining cutters attached to slotted heads 
shown. The saws and heads are adjustable 
on the shaft from 16 inches to 40 inches. 

This horizontal shaft drops automatically 
below the surface of the sliding table sup- 
porting the material, to permit the table to 
carry the strips to the finishing heads for 
the gains. The T-slot or dovetail is formed 
by properly shaped cutters inserted in ver- 
tical spindles over which the stripsare carried 
by the sliding table having arrangements 
for holding the stuff rigidly as it passes 
over the cutters. 


The vertical spindles are adjustable for . 


different lengths of strips and also have 
vertical adjustments for different depths of 
slots. For some styles of seats and backs 
an auxiliary pair of vertical spindles are 
placed after the first pair for cutting a clear- 
ance space for inserting the iron after the 
strips are glued together. A set of vertical 
spindles and cutters may be added when 
desired, to finish the ends of the strips, thus 
completing them for gluing together. 

The several arbors are of steel, large in 
diameter, and run in long self-oiling bear- 
ings. The countershaft is placed in the 
end of the frame of the machine, giving 
good lengths of belts. With this machine 
a great saving of time and labor is accom- 
plished, and uniformity in distance and 
length attained. 

The makers are J. A. Fay & Co., Cin- 
cinnati, Ohio. 

——_>e—__——_ 
The Usefulness of War. 





A certain writer who has 
distinguished himself as a war 
correspondent has recently re- 
lieved his mind of some very 
excusable chagrin regarding 
the efforts being made to call 
the art of war by its proper 
name. It seems as the world 
gets wiser some of our old 
follies and barbarisms are get- 
ting out of place in modern 
civilization, and that the 
average citizen has a very 
reasonable reluctance to sub- 
mit his throat to a carving 
knife, or to make a shot bag of 
his body to give a jingo an 
opportunity of getting into 
fame and a generous salary. 
It is, of course, a pity that 
those interested in mutton 
should be restricted in 
butchering the sheep, and that 
certain politicians with an eye 
on glory and contracts should 
have to seek them among the 
living rather than among. the 
dead. The claim that the man- 
ufacture of war material has 
done much to develop the 
useful arts, is no excuse for its 
continuance. Because arms of 
precision are necessarily finely finished, it 
does not make their use in the successful 
perforation of human brains a bit more hu- 
mane than when a bullet was rammed into 4 
Brown Bess with a mallet, and it made ahole 
as large as arobin’s nest. The waste war ma- 
terial of the last twenty-five years that will 
have to be dumped into a scrap pile would 
probably pay half the taxes of the country. 
It may be that the majority of people yet 
think that the best way to settle a dispute is 
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to rapidly annihilate the opposing party. 
Some day they will know better, and the 
greatest crime of modern times be no longer 
possible. For the world of labor this will 
be a godsend.— Age of Steel. 
>> 
The Armstrong Boring Tool. 








The accompanying illustration is of a new 
form of boring and inside threading tool, 
which has been brought out by the Arm- 
strong Bros. Tool Co., 78 Edgewood avenue, 
Chicago, Ill. 

The construction of the tool will be very 
readily understood from an inspection of 
the drawings, where, as will be seen, the 
bar can be extended from its holder to any 
desired length to suit depth of hole, and 
can be clamped by the binding screw which 
closes the split hub. 

Two different forms of caps are supplied 
for the end of the bar, one of these holding 
the cutter at right angles, the other at 45 
degrees, as shown. The cutters may be of 
self-hardening or any preferred kind of 
steel ; they are relatively small and can be 
ground to shape from the bar, nicked and 
broken off, when they are ready for use. 

The wrench shown fits the square head of 
the clamping screw and also passes over the 
cap at the end of the bar, so that the slot 
across its face engages with the cutter, and 
thus the cap is tightened. 

Tools may be double-ended, as shown in 
one view, and when set at 45 degrees angle 
can be used in square corner, as shown. 

It is especially well adapted for inside 
threading, as the cutters for this are easily 
made and replaced. 

At present it is made in two sizes, the 
smaller one having the tool-post shank 3- 
inch by 1 inch and a %-inch bar for } inch 
square cutters, and the larger one §-inch by 
13-inch tool-post shank, 35-inch round bar, 
fz inch square cutter. 

Other sizes are to be made as demand in- 
dicates. 

——_pe_—— 
American ys. English Locomotive 
Cabs. 





Our English contemporary, 7'he Engineer, 
seems really to be unable to discuss a ques- 
tion of the relative merits of American and 
English practice in relation to locomotives. 

Its issue of April 13th contains a very 
temperate, well written and interesting let- 
ter by Mr. Hugh Sharp, of Abilene, Texas, 
in defense of the American cab and de- 
cent protection for enginemen. Mr. Sharp 
states some very suggestive facts bearing 
upon the matter, and closes as follows : 

‘Finally, permit me toask youif you 
think good driving and firing are dependent 
onthe men, in the first place, being com- 

elled to stand, and in the second, being 
mperfectly protected from the weather ? 
If you do, and would devote a short space 
to explaining your reasons for so thinking, 
it would be of great interest to some of 
your readers on this side of the Atlantic 
who have run English and American en- 
gines, and who are, as yet, unanimously in 
favor of the footplate arrangements of the 
latter.” 

Most editors would feel some obligation 
to treat such an appeal at least courteously, 
even if unable to give a statement of reasons 
asked for, but here is what 7'ie Hngineer 
says in reply : ‘ 

“Mr. Sharp’s acquaintance with English 
locomotives appears to be a thing of the 
past. What is the advantage to be gained 
by carrying a running board over the top of 
a 7 foot or 7-foot 6 inch wheel? bp not 
put a gangway at once with hand rails at 
either side on the top of the boiler? All 
tender locomotives of modern construction 
are either fitted with permanent seats or 
with seats which can hook on. The Ameri- 
can ‘engineer’ appears to be a very fragile 
Creature. Even in fine weather he has to be 
treated like a hothouse plant. Perhaps if he 
thought less of his own comfort and more 
of keeping a proper look-out, there would 
be fewer of those accidents for the occur- 
rence of which the United States railwa 
System possesses an unrivaled pre emi- 
nence,”’ 

me 

An electrical contemporary stated that if 
m instead of 10 were the basis of our nu- 
merical system, the ratio of the circumfer- 
ence of acircle to the diameter would be 
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unity. This, of course, is quite funny, but 
not so funny as calling it in its next issue 
‘*a slip of the pen.” 
———_ + oe ——__——_- 
On the Cultivation of the Inventive 
Capacity by the Solution of Construct- 
ive Problems. 





By L&rcEstER ALLEN. 





I hardly expect to place before the read- 
ers of the AMERICAN MACHINIST another 
problem which will call forth as much 
inventive effort as the problem concluded 
in my last article upon this subject, in 
which I presented the remainder of the 
solutions given to problem No. 5. How- 
ever, the interest which has been taken in 
each of the problems thus far presented, 
encourages the belief that the problems 
announced herein will call forth some novel 
mechanical movements. 

I will present, this time, ¢wo problems, 
which will be referred to as problems No. 6 
and No.7. No. 6 was suggested by Mr. 
Fred J. Miller, in the AMERICAN MACHINIST 
of July 20, 1893, in one of his letters written 
from the Columbian Exposition. Among 
the exhibits he discovered a peculiar move- 
ment actuating the tool of a lathe used for 
backing off milling cutters, and he re- 
marked that perhaps this would be a good 
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It will be noticed that there is a lead- 
screw in front which is driven by change 
gears in the usual manner, and the carriage 
feed is by the nut, so that it is positive and 
at a known rate. At the back of the bed is 
a shaft which runs along the bed the same 
as the lead-screw does in front, and is also 
driven from the spindle by a separate set 
of change gears which are at the rear of 
those that drive the screw. At the foot of 
the lathe this shaft carries a spur gear and 
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INVENTIVE PROBLEMS. 


drives another shaft which is splined and 
runs through the middle of the bed under 
the carriage. On this shaft is a bevel gear 
which drives another bevel gear, the latter 
being at the lower end of the shaft on 
which the cam, Fig. 35, is placed. Now, it 
is evident that by choosing suitable gears at 
the head of the lathe this shaft 
at the back and the cam can 
be driven at the proper speed 
for the number of teeth that 
may be in the cutter. 

It may be noticed also that 
there are gears attached to the 
lower end of the lead-screw; 
these being a regular set of 
change gears which drive a 
stud that enters the end of the 
bed and disappears within a 








box formed there; this box 
being covered, and remaining 
covered, because the attendants 
thought it would not do to let 
me see its interior without 
special permission from Ger- 
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problem for me to present. Those who 
desire to attack this problem will do well 
to turn back and carefully look at the en- 
graving of the lathe, as well as peruse Mr. 
Miller’s description of this lathe (written 
under some difficulties, which he explains) 
before studying the diagram, Fig. 1, in 
the present article, with which I have en- 
deavored to illustrate the problem. 

Referring now to this figure, I will quote 
from Mr. Miller's article: 


many. It is evident, however, that the 
object of this is to modify the motion of the 
splined shaft which runs through the center 
of the bed, this modification being neces- 
sary to suit the angle of the spiral of the 
teeth of the cutter. Taking a cutter such 
as is shown in the machine, for instance; as 
the tool is fed along in the usual direction 
the in-and-out motion of the ,tool must be 
peer’ retarded in order to compensate 
or the spiral of the teeth. Supposing this 
spiral to be at the rate of one turn in 86 
inches, then when the carriage had moved 
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36 inches the cam would need to have been 
retarded in its movement as many revolu- 
tions as there were teeth in the cutter. Not 
having been able to get the cover taken off 
I do not know how this modification is 
effected, though one way of doing it has 
suggested itself to me, and there are prob- 
ably various ways. 

It will be seen that the gist of this prob- 
lem lies in the box which was not opened 
for Mr. Miller’s inspection. It is required 
to supply, in the position occupied by the 
box, such mechanism as will give the 
gradual retardation of the reciprocating 
motion of the backing tool to compensate 
for the spiral of the 
teeth, and I hope that 
on this occasion Mr. 
Miller will join the 
‘* class” and contrib- 
ute the solution 
which suggested it- 
self to him, as stated, 
by him in the extract 
from his letter above 
quoted. 

In Fig. 2 I have 
illustrated problem 
No. 7, which can be made to take a more gen- 
eral form than I have been able to give to 
problem No. 6. 

In this problem A is a ratchet wheel, 
which turns freely on the shaft 0, when 
actuated by the rock lever B and a pawl 
mechanism. The shaft Cis more properly 
a spindle which does not turn in its bear- 
ings, the other parts shown in the diagram 
turning (as stated) upon it, and being sup- 
ported by it. Now, it is required to add 
such mechanism to these parts that when 
the longer arm of B is moved alternately up 
or down, the ratchet wheel A shall move 
through the same arc during the upward 
motion of the arm as it moves during the 
downward motion, and in the same direc- 
tion, under the restriction that all the added 
mechanism shall be connected directly with 
the shaft A or the rock lever B, or both, and 
that no outside support or connection for the 
added mechanism, other than these parts, 
shall be employed. 

In conclusion, I will say that I have been 
compelled to solve this problem, observing 
the restriction stated therein, in the design- 
ing of a machine for which I am now pre- 
paring the working drawings, and that I 
have succeeded in obtaining a highly satis- 
factory solution. 

—_—>e___ 
An English View of Our Armor-plate 
Frauds, 


U 
Spur Gears 
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After reviewing the story of the fraudu- 
lent practices in connection with the manu- 
facture of armor-plate at Carnegie’s, The 
Engineer, of London, comments upon it as 
follows, and, we are bound to say, with 
much justice : 

‘*The whole story is remarkable ; we all 
are naturally inclined to sympathize with 
Mr, Frick, who is best known in England 
by the pluck he displayed when he was 
stabbed ; but we are bound to say that it 
needs very strong bias to read this story 
without great disgust. The whole trans- 
action isas deliberate and cold-blooded an 
affair on all sides as is often to be met with. 
A little ‘mosaic’ work and plugging up 
of blow-holes we have heard of before now, 
but undesirable as this is, it is nothing to 
what is here reported. Let us sum up the 
features. From November 8, 1892, to Sep- 
tember 16, 1893, the plates are made in full 
knowledge of the Government requirements 
set forth in a thorough and careful system 
of tests. Blow-holes are systematically 
plugged up, returns systematically falsified, 
and plates after selection sent off at night to 
be specially treated. Who would Messrs. 
Carnegie have us to consider responsible for 
this? Is their system such that the mana- 
ger of a special department can be a man of 
such power, and so full of misdirected zeal 
and crooked ways, that he is able to em- 
ploy furnaces at night and carry out all that 
has taken place without the suspicion of 
those over him ? How comes it that the di- 
rectors are always absent at the time re- 
quired? The value of this question de- 
pends much on the time elapsing between 
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the selection of a plate and its dispatch to 
be fired at. Mr. Schwab presumably is 
this powerful man ‘of misdirected energy, 
this habitual deceivér of his employers and 
cheater of the United States Government 
suggested above, for he is selected as the 
culprit on whom the thunder is to fall; he 
is ‘removed.’ From what—from Cérne- 
gie’s Works? Not at all. Only ‘from all 
connection with the armor department at 
Homestead, except so far as concerns the 
erection of new plant.’ Well, readers can 
form their own conclusiuns, but probably 
they all will concur in the refiection that it 
is well that Messrs. Carnegie have satisfied 
their present employers, for we doubt if 
orders for armor would readily come from 
elsewhere. 

‘*The picture is not, however, a pleasing 
one from any point of view. The deliber- 
ate plans laid by the workmen and their 
solicitor, of course, suggest the desire to 
make all the profit possible out of the fraud 
that was going on rather than stop it. The 
fraudulent dealers, no doubt, got nothing 
more than their deserts, but the method of 
catching them could only be justified by 
the conviction that the directors of the 
works were themselves the evil-doers. 
Lastly, we cannot but regret that the 
United States authorities allowed their ex- 
cellent system of inspection to be so com- 
pletely defeated almost with impunity, for 
the penalty is but slight, accompanied as it 
is with continued orders for armor. We 
fail to understand the consolation found in 
the fact that the bad armor was of the thin- 
ner kinds, and we fear that great discredit 
will be done the United States manufacture 
of armor, which has hitherto been some- 
thing more than a successful achievement— 
it has been phenomenal.” 

——__- > eo —__—__ 
Improved Force Blast Blower. 





We illustrate herewith a new design of 
casing and journal box recently brought out 
by the P. H. & F. M. Roots Co., of Conners- 
ville, Ind. By the use of the ribbed cylin- 
der greater stiffness and rigidity with less 
Mability of deformation during the boring 
or subsequent use are secured, and the ribs 
at the ends extending from the journal box 
to the outer edge greatly stiffen that portion 
of the machine. 

This latter feature is incidental to the in 
troduction of a new form of journal 
box which is shown in longitudinal 
and cross-section in the smaller 
views. 
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LETTERS FROM PRACTICAL MEN. 





Making Drill Jigs—Accurate Screws. 
Editor American Machinist : 

In your issue of April 5th, Mr. E. Law- 
renz says: ‘A drill jig to be of any value 
whatsoever must be made correct.” 

I suppose what he means to say is a drill 
jig should be made good enough for the 
purpose for which it is intended to be used. 

As there are many different methods for 
making drill jigs and templates, no doubt 
each shop will use the one 
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ful trial it was found work could not be done 
as exact as the drawings called for. I be- 
lieve this costly chuck was long ago placed 
in its resting place—the scrap pile. 

Mr. L. says we must not depend on our 
eyesight, if we use his method. This would 
be a very serious objection in my opinion ; 
our sense of touch and our eyesight are 
two of the most important senses in doing 
accurate work ; in fact, without them I fail 
to understand how we would know what 
was going on. 





they think will give them the 
best results in the end. 

No doubt, holes can be 
bored to within a limit of iim 
from .003” to .005” on the 
milling machine, and for some 
kinds of work where inter- 
changeability is not desired, 





the above variations can be 





allowed. 

The kind 
machine Mr. 
L. thinks he 
would like to 
have for jig 
work is now 
on the mar- 
ket, and hasa 
very fine 
graduated 
dial on spiral 
bed screw(we 
have one in 
our tool 
room), and I 
have no 


of a milling 











doubt what- 
ever but the 
screws are made quite near correct, and I 
will say here that if other parts of the 
machine were made as correct as the index 
screws, we could obtain a nearer degree of 
accuracy than with others. 

If screws are the best attainable, and 
other parts of the milling machine, such 
as the bevel géars that move the knee, 
the end-thrust bearings, the scraping of 
sliding fits, etc., are not correct, there will 
be variation in results. 

The method of using a cutting tool for 
this class of work in the milling machine 
is not nearly so convenient as using the 
ordinary boring tool in the lathe. 
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If you will allow me to depart from the 
question of drill jigs, I would like to say a 
few words about the much talked of ac- 
curate screw. Having had considerable 
experience with the accurate screw, I have 
come to the conclusion, long ago, that the 
manufacturers in this country have not paid 
much attention to accurate leads of screws, 
and hence a great deal of trouble and ex- 
pense. How many shops do we find witha 
set of screw limit gauges to make their 
machine screws to? c 

Do not the larger number of them get a 
tap made of some size near standard, never 
paying any attention to the lead, then stick 
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to investigate the question a little closer. 

Some years ago we had no good method 
of measuring the diameter of screws or taps, 
but we cannot use this excuse now, for the 
B. & 8 Company make a special microm- 
eter for this purpose, and I think every tap, 
manufacturer, and tool room should have 
one, or its equivalent. Have a good lead- 
screw in your tool-room lathe, as we]l as 
having a lathe that has first-class workman- 
ship. See that lathe is leveled at least once 
a month, and I believe you will see your 
way clear to pay at least as much attention 
to making good standard screws and taps 
as to standard reamers, standard plugs and 
rings, standard mandrels, etc. In fact, ad- 
justable taps are fast coming into use. 
The position I held some time ago, called 
me to investigate somewhat into the ques- 
tion of whether the square thread was 
preferable to the angle thread. I spent 
several hours one day talking with one of 
the leading tap and die manufacturers. He 
said that he believed one of the strongest 
reasons why we used the square thread so 
much was that our ‘‘ grandfathers used 
them.” I will make a long story short, and 
say we were led to believe the angle thread 
was the best, using an angle of 29 degrees— 
143 degrees on a side. 

I am well aware that there is much to be 
said in favor of using the square thread. 
There is also much to be said in favor of 
using the angle thread. 

The latter will allow of smooth threads 
and good fits; you can also make use of 
dies for roughing, and in some cases finish- 
ing. I do not wish to be understood as 
advocating dies when the lead of screw is 
desired to be accurate. 

A thread with sides on an angle is much 
more attractive to the eye, and so far as my 
knowledge goes, I believe it is the best for 
shop use. J. A. McGregor. 





Indicator Reducing Motion. 
Editor American Machinist : 

The accompanying drawing shows a de- 
sign for an indicator reducing motion to be 
used On the engine in the mechanical en- 
gineering department at the State College of 
Kentucky. 

The various designs of indicator rigs 
presented in your paper of late, suggest to 
me that perhaps the accompanying design 
might interest your readers. 

The arrangement enables very 
. | short cords to be used. In the bar 











The bearing consists of a phosphor- 





bronze sleeve which is tapered out- 
side from the middle to both ends. 
The sleeve isslotted entirely through 
the metal at the top and almost 
through at the points on the side 
of the sleeve where the iron seg- 
ments meet. By this arrangement 
the sleeve presents an entirely 
smooth surface to the journal at 














of attaching the indicator cords. 
U. A. GaRRED. 


| A studs are placed forthe purpose 
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all times, and if any wear takes 
place the metal will readily yield 
to the action of the iron wedge 
when forced into the box. Six iron 
segments or wedges are turned up 
straight on the outside to correspond 
with the housing of the box and 
bored inside to the taper of the 
sleeve. These segments are inserted 
from both ends of the box and are 
controlled by three adjusting 
screws, as shown. If the wear 
takes place in the bottom of the 
bronze sleeve the lower wedges are 
forced in sufficiently to take up 
the wear and bring the journal to its original 
central position. 

The wear is taken up in any other part 
of the box in the same manner, and it is 
apparent that no endwise movement of the 
bearing is necessary in taking up wear. 

The space between the ends of the wedges 
in the middle of the box is utilized as an oil 
chamber, and the journal continually runs 
in oil, this, with the facilities for adjust- 
ment, making a box which the makers ex- 
pect to prove well adapted to this serv- 
ice. 
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InpicatoR Repucine Morion. 


If drill jigs, such as are used on sewing 
machine work, and on our smaller machine 
tools, are to be made within a limit of 
.0005’’, I believe the method I described in 
your issue of February 22, 1894, will have 
to be used. 

I once knew of a chuck which was made 
and fitted to a 16” lathe, and was to be used 
for bringing the templates or drill jigs into 
position ready to bore the holes. It had all 
the necessary movements, and each move- 
ment or adjustment had a vernier gradua- 
tion. It was well made, but after a faith- 


it in a common coal fire, and then into the 
water and oil, then you have your standard 
tap? The next operation is to get a piece 
of some kind of metal (does not make much 
difference about the length, of course), tap 
it out, and you have a screw gauge (or, as 
we usually say, a standard hole). Now, is 
this right? The most of your good readers 
will say, ‘‘ No,” and I am sure that many 
of them do better than that. Surely the 
demands for screws, nuts, bolts, etc., that 
will always be the same size, or so close as 
to allow of duplication, will cause us 


E- Human Nature in a Machine 
ee Shop. 
-4-Hditor American Machinist : 
I have read the communication 
from ‘‘ Presto” in the issue of the 
12th, entitled ‘‘ Human Nature as a 
Factor in the Machine Shop,” and 
deem it a subject, as you suggest, 
worthy of further discussion. I 
would like to hear more from 
‘* Presto,” and, no doubt, others 
would, regarding his own experience 
in dealing with the human nature 
he has found in the machine shop— 
there is, most certainly, a sufficient 
quantity of it with graduations too 
fine to be measured by any micro- 
meters we have got around the shop 
up todate. It always pays to rub 
_ the fur of human nature the right 
4 Way—but the greatest difficulty lies 

in finding out just which way is 

right. The most of us are not 
mind readers, fortunately or unfortu- 
nately, and sometimes you may spend 
several days, weeks or months trying to 
learn which way to rub a man to get some 
profit out of him, and finally be obliged to 
admit there is none in him, when worked in 
a machine shop, under any circumstances ; 
and you might better have paid him off 
after his first day, which was your origi- 
nal impulse. 

A simon-pure mechanic, a man of good 
moral character, and every-day horse sense, 
does not need to be studied ; does not have 
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any refractory fur sticking up which needs 
to be stroked in any special direction. 

He comes into your shop to do what you 
want him to, and what he gets paid for— 
and the best way to get profitable results 
out of him is to let him alone—if you do 
not treat him civil he will quit; if you 
want to get more work and more profit out 
of him than you are getting out of any 
other man in the shop, you have got to give 
him more money, or its equivalent; fine 
treatment will help some, but it simply is 
not in it with fine clothes and other luxuries 
which big pay will supply. 

The sympathy of good fellowship is nice 
and will reach a long distance, but financial 
sympathy goes farther—the more money 
there is judiciously invested in the business, 
the greater the profits will be—whether it 
be invested in equipment or paid to men 
who return an equivalent for all they get. 
You pay men to work for your interest; if 
you have any who are not doing it, find 
out why they are not, and if no satisfactory 
arrangement can be made, put them out, 
and get others who will work for your in- 
terest, body and soul. If your equipment 
is out of order, fix it up—if it is behind the 
times, and cannot be fixed up, throw it in 
the scrap and buy something modern; you 
cannot increase your profits by hanging on 
to it in its present condition. . 

Do not hesitate—he who hesitates is lost. 
Do not prolong an agony—life is too short. 
Do not tolerate grumblers or sore heads—fix 
them up or fire them out. 

In a shop which employs but a handful 
of men social considerations are far different 
than where there are five hundred to handle; 
by constant association for several years 
with one or two men you may be able to 
find their soft side—but that depends on 
how ready they are to show it. One man 
may put forth extra exertions when handled 
in a certain way, while another will come 
to a dead balk under precisely the same cir- 
cumstances. 

While it is policy to be polite and courte- 
ous to everybody with whom you come 
into contact, and to duly show your appre- 
ciation of any one’s efforts in your behalf, 
money is what talks; everybody likes 
money. If there is anything better to rub 
human nature the right way with than 
money, I want to see it. 

To cite one case in my experience: A 
cerfain machine had been run for six years 
under various supervision, and in all that 
time the greatest product ever obtained was 
65 pieces in ten hours; by fixing a few 
paltry tools, increasing the feed, decreasing 
the speed, and adding 25 cents a day to the 
operator’s pay, one hundred and twenty 
pieces per day was the result. 

What caused this result? Was it the 
change of speed and feed? Was it the ad- 
vance in wages, or a combination of the 
whole? Dol hear some one sneer and say 
that on this theory all that is necessary to 
get increased profits is to increase the pay? 
Well, may be itis; who knows? Who has 
tried it and failed? 

If you want to get profit out of your 
machine shop, employ a superintendent who 
knows the difference between a good and a 
poor equipment of both tools and men for 

the work in hand, give him absolute au- 
thority to run things as if he owned the 
whole business, and do not lose sight of the 
fact that he has some human nature, and 
can appreciate square treatment fully as 
much as any lathe hand in the shop. It is 
folly to talk about studying the nature of 
four or five hundred men, among whom 
there is an average of two or more changes 
a day; they have to be considered as equip- 
ment. When a man has been in a shop 
long enough to know that he is dealing 
with a foreman who thoroughly under- 
stands his business, knows how long it 
takes to do a job, and, in general, knows 
what he wants, and is determined to have 
it, and when he knows that more and better 
work means more and better pay, and also 
learns that there is absolutely no appeal 
beyond that foreman’s decision, then you 
can expect profit from your man. 

Now, let us consider the question of 
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accepting suggestions from the workmen. 
There are some men who have a way of 
dropping a valuable suggestion in a manner 
and under such circumstances that it would 
be thankfully accepted by any foreman. 
Again, there are other men always ready 
with a big mouth jam full of fool schemes, 
which they spit out regardless of oppor- 
tunity, and always insist on cramming them 
down your timid foreman’s neck, and will 
take offense and sulk for a month should he 
decline to yield to their superior judgment. 

You cannot handle hogs with white kid 
gloves. Such men never find out that they 
have not been conducting themselves prop- 
erly until they have been kicked’ and 
clubbed from shop to shop until they are 
too old to work. 

But the original question still remains, 
viz., what is the greatest incentive to make 
a man hump himself in your machine shop? 
Is it big wads of money? smooth treatment? 
fear of getting fired, or all combined? 

W. H. CHapPELu. 





As to Drill Chucks, 
Editor American Machinist : 

I am tempted to trespass on your valua- 
ble time by a remark of Mr. John J. Bing- 
ley’s in your current number. Speaking of 
‘‘Drill Chuck Improvements” he says the 
one illustrated by him is more simple and 
cheaper than one illustrated by Cleveland 
Twist Drill Company in your recent issue. 
I think nearly every mechanic will take ex- 
ceptions to that statement. 

It is not my idea of mechanical simplicity 
to unite two parts of a mechanical device 
like a drill chuck that should be a unit in 
itself—so that when you have one part you 
have it all—by means so uncertain as a 
piece of plumber’s chain. Again, who of 
your readers would be willing to work long 
at a drill press where that little loop of chain 
was ever ready to seize and mutilate his 
fingers? Neither is it my idea of mechan- 
tcal—please note I underscore mechanical— 
simplicity to so construct a device of this 
kind that one hand must be constantly occu- 
pied to hold up the locking collar—or it will 
lock itself—perhaps at the moment least 
expected or desirable; self-locking devices 
are good in the proper places, but in my 
opinion a drill chuck is not the proper place 
for such a device. The chuck should stay 
open when opened—and stay shut when shut. 
The parts should all be so constructed that 
it is one, and not several pieces—held to- 
gether by chains or strings—which may be 
broken and the parts consequently lost or 
separated. J. D. Cox, Jr., M. E. 





A Doctor’s Compound Engine, 
Editor American Machinist : 

Don’t be too hard on the ‘*Doctors,” not- 
withstanding their ideas on mechanical sub- 
jects are often very faulty, and even in 
their own profession they sometimes commit 
blunders. We have known good things to 
emanate from physicians. 

The Kentucky Doctor, referred to in a 
recent issue, has certainly undertaken a 
large contract by attempting to ‘‘beat the 
steam engine” by the use of compressed air 
unless he can get the air, in this condition, 
free of cost. 

We do not know when, or where, the 
compound engine was first introduced, but 
distinctly remember having seen one of these 
some 35 years ago. It was invented by a 
doctor and was exhibited at the Ohio State 
Fair, held in Dayton at that time. As might 
be expected the design of this engine was 
crude and the workmanship poor, but the 
novelty of the thing made it attract a good 
deal of attention. We furnished steam for 
the engine, which was a small item, for it 
was only a working model, and imperfectly 
demonstrated the utility of the principle in- 
volved. By an ingenious device steam could 
be worked through both cylinders, or only 
one, as desired. When worked in the high- 
pressure cylinder alone the speed obtained 
would be about 100 revolutions per minute, 
and when turned into the larger cylinder, the 
motion would at once go up to 200 or more, 
the throttle valve in the meantime remain- 
ing untouched, 
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This was the only means at hand of 
showing the effect df expansion. 

The enthusiastic inventor (we cannot now 
recall his name) may have felt himself treat- 
ed with an air of commiseration, for we 
could but regard the idea of exhausting 
steam from one cylinder to another as very 
absurd. We were at that age when young 
men usually know a great deal. 

‘The increased motion referred to was at- 
tributed to the freer action of the Jarge pis- 
ton, when steam acted on it, than when shut 
in and subject to more or less compression. 
Whatever there may have been of this, sub- 
sequent developments have shown that the 
Doctor’s views were sound, and, perhaps, 
entitle him to a share, at least, of the honor 
due the originators of the compound engine. 
It was, doubtless, the least of his expecta- 
tions that steam would be passed through 
four cylinders before reaching the full limit 
of expansion. 

Just here we are tempted to add a word 
of comment on present practice in com- 
pounding cylinders, not from personal ex- 
perience, but by putting together the views 
of others, we conclude that this principle is 
carried too far, when four cylinders are 
used. In marine practice, however, there 
are evidently conditions that require the use 
of the greater number. 

It would seem as though engineering 
science had well-nigh reached the limit of 
economy, so far as the heat energy stored in 
steam is concerned; at least in connection 
with the steam engine. It seems highly 
probable, however, that a further conserva- 
tion of this energy, in and about boilers, 
may be effected without adding expense 
unwarranted by the gain. “QUIRK.” 


A Hint in Cube Root, 
Editor American Machinist : 

This is presented as giving a shorter cut 
in extracting the cube root of numbers than 
is generally used, inasmuch as the method 
of finding the trial divisor is shortened con- 
siderably. This is not a new method, for 
it has been used by my father, Mr. Henry 
F. Colvin, for at least twenty years, and 
although it may have been used by others, 
Ihave never seen it in print, and believing 
it will be of use to those engaged in such 
calculations, give it for what it is worth. 

The first figure of the quotient is found 
as ordinarily directed, and it is not until 
the second trial divisor is reached that the 
plan is found to work and save figures. 
Then, instead of squaring the quotient 
figures already found and multiplying by 
800 for the next trial divisor, we simply 
square the last quotient figure, and place 
below the last final divisor, and add to- 
gether the numbers comprising all except 
the Jast previous trial divisor, adding two 
ciphers, and we have the next trial divisor. 
-This is better illustrated by example, and 
we take the number 4,088,824,799 to find the 
cube root. 
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After finding the first figure, which is 1, 
we find the next trial divisor by squaring 
this and multiplying by 300; this goes 5 
times, so we multiply 1 by 5 and by 30, 
and place it below the 300, and place the 
square of 5 (25) below this, making 475 our 
final divisor, as shown, and in accordance 
with all rules, or most of them at least. 

Now, for the next trial divisor we simply 
square the last figure (5), and place it below 
the 475, as shown, and adding two ciphers, 
after adding together the numbers inclosed 
by the brackets: This gives us 67500 for 
the next trial divisor, and proceeding as 
before, we have 71531 for our final divisor. 
Our next trial divisor is found in the same 
way, by squaring the last quotient figure 
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(9), and adding to the last final divisor, with 
two ciphers, together with the other num- 
bers inclosed by the brackets, and which 
will be seen to be all the numbers ezcept the 
last trial divisor. 

This is surely shorter than the usual 
method, and as it gives identical results, is 
to be preferred, even where we have a table 
of squares to refer every time, and where 
we have no table handy, it is certainly much 
superior to the old method. 

I trust this will find a resting place in 
many 8 note-book, as I am sure it will be 
appreciated more as it is used. 

Frep H. Couvin. 

[The cube root of any number can be 
easily found with the aid of logarithms, thus: 
Divide the logarithm of the given number by 
exponent of the root which is to be ex- 
tracted, the quotient will be the logarithm 
of the required root. Where a table of 
logarithms is at hand this is a very easy and 
simple method, and is one quite generally 
used. The method is fully explained in 
connection with the tables given in the 
text-books, and in Trautwine, Haswell, 
etc.—Ep | > 





Connections to Indicator, 
Editor American Machinist : 

I wish to add my testimony to that of Mr. 
Wakeman in your issue of April12th. My 
experience has been that common sense “is 
the best guide in fitting indicator connec- 
tions. 

Last year I had to indicate a Porter-Allen 
compound engine which, as near as I can 
remember, was a 12 and 23 by 24, making 200 
revolutions a minute. 

The indicator connections were brought 
out at each end of the cylinders, had angle 
valves at the turns, and united at the mid- 
dle with a tee on which the indicator was 
placed. 

The’ L. P. diagrams showed that the 
steam valves opened too late, and I kept 
setting them up until, finding it did no good, 
I concluded to investigate the indicator. 

I put an indicator on each end of the cyl- 
inder and shortened the connections to about 
six inches, and then found that I had to 
take out all the lead I had given the valves. 

There was apparently no difference in the 
cards taken from the H. P. cylinder with 
either style of connection. 

My conclusion is that the pressure of the 
steam should be considered as well as the 
engine speed in determining the length of 
connection allowable. J.B... 


Books on Testing Samples of Lead, 
Copper, Ete, 
Kditor American Machinist: 

In reply to Question No. 150, AmEr- 
1cAN MAcHINiIsT, March 29th, you state 
‘literature on this subject seems to be 
scarce,” etc. If I judge his question correct- 
ly he can find the information desired in any 
work on blow-pipe analysis; or, if he cares 
to spend more money, in any book on quali- 
tative analysis. The tests for either one of 
the metals is simple and certain. 

Wiley & Sons, of New York, are pub- 
lishers of standard text-books on this sub- 
ject. P. R. Van FRANK, JR. 


Heptagon,. 
Editor American Machinist : 

Permit me to have my little say on the 
‘*Heptagon” discussion. The solution which 
Mr. Jas. M. Dupries accidentally discovered 
has appeared in print, for it is given in a 
book entitled, ‘‘ Practical Geometry,” by 
Thomas Tate. This book, which I have, 
was printed in 1864, and is the third edition; 
but for simplicity in constructing a hepta- 
gon it cannot be compared to ‘‘ Nystrom’s” 
solution as given by Mr. Wm. S. Aldrich, 
March 8th, for we might as well, by trial, 
divide a circle into a given number of equal 
parts, as to try and divide a line into the 
same number of divisions. 

C. A. CALVERT. 
—_————__ => —__—_ 

It would seem as though all steam fire 
engines should be capable of propelling 
themselves to a fire instead of requiring 
horses for that service. A small cylinder of 
compressed air might be sufficient. 
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A Sample of “Shop Management.” 





We receivea good many letters, the tone 
of which is fairly represented by some ex- 
tracts given below from a letter of a young 
machinist, who evidently writes with the 
intention of having us publish his letter in 
full, giving names, location, and full par- 
ticulars. 

If we should commence publishing such 
letters as we receive them, we would prob- 
ably be kept so busy defending libel suits 
that we would have no time left to attend 
to other duties, and, besides, it would do no 
good except in so far as a ‘‘ horrible exam- 
ple” does good by deterring others from 
following it. 

Our correspondent, after naming the shop, 
says, ‘‘They have the audacity to pay first- 
class machinists $1.67 a day, and drive them 
like thieves and slaves. The office window 
is in the shop, and the general manager, 
R——, sits and watches to see if any one is 
loafing, and sometimes he has not the cour- 
age to show his face, but sneaks down be- 
hind the furniture. I should like for him 
to work in the shop a while to see how he 
would like it. From all appearances, it is 
very little he knows about the business. 
The foreman, I—— M——, is a regular fool; 
he wants a job done before it is commenced, 
and the kind of work they do is horrible. 
It will not bear inspection, and must re- 
quire lots of attention and fixing when 
running, because there is very little work- 
manship about it.... If he would have 
some system of doing work he could pay 
more. And the idea of men working there 
without anything to warm the shop; that 
crazy foreman says that the men work bet- 
ter without the shop being heated.” 

Though such shops as this are happily 
very rare, we regret that the above descrip- 
tion does fit more or less accurately too 
many of them that are to be found. 

But there is one consoling feature of the 
case, and that is that such a method of shop 
management brings its own punishment. 
Of course, no first class machinist ever stays 
in such a place longer than he is compelled 
to, and while he does stay, sees to it that he 
gets as little good work done as possible. 
And who shall blame him? It is, of course, 
se’f evident that the ‘‘general manager,” 
save the mark! ‘‘does not know much of 
the business,” and what shall be said for a 
machine-shop foreman who knows so little 
of his business as to think that machinists 
working ina Northern city in winter time 
work better in an unheated shop? 

There is, of course, greater need of a 
missionary in that shop than there ever was 
in the wilds of Timbuctoo, and the one 
who should attempt to do the missionary 
work would probably have as hard time of it. 

It seems incredible that men carrying on 
machine shops in an enlightened country, 
where so much has been done to prove the 
economy and profitableness of good wages 
and decent treatment of men, should be so 
utterly benighted and blinded. It seems 
only to prove the truth of the common say- 
ing, that it ‘‘takes all kinds of people to 
make a world,” and we sincerely hope that 
all readers of the AMERICAN MACHINIST 
at least will be fortunate enough to be able 
to keep out of such shops, and we believe 
they will be, with very few and temporary 
exceptions. Such shops fortunately do not 
last long under such management. Either 
the management undergoes a change, or 
the shop succumbs to the competition of 
the shops in which workmen can retain 
their self-respect and interest in their busi- 
ness—shops in which there is some manage- 
ment worthy of the name, and in which the 
cost of production is, therefore, far lower. 

—_—__.4p0——__——_. 
A Mechanical Horse. 





A correspondent sends us a copy of a St. 
Paul paper containing what is evidently a 
reproduction of a patent-office drawing of 
a mechanical horse. This horse’s interior 
economy consists of various spur-wheels, 
cranks, levers, hinges, springs, etc., all of 
which operating severally and conjointly 
are supposed to imitate the motion of a real 
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horse in walking, while the motive power 
is derived from the legs of the rider who is 
supposed to sit upon the back of this con- 
trivance and work his feet up and down 4 la 
bicycle. Under what theory a patent is 
granted upon such a thing asa ‘“‘ useful in- 
vention” is more than we find ourselves 
able to comprehend in the limited time we 
can permit ourselves to study the matter. 

It is stated in defense of this mon- 
strosity that the bicyclist does not feel 
that sense of superiority over ordinary pe- 
destrians that the equestrian does, and this 
horse is designed to fill this long-felt want. 
It is stated, furthermore, that when this 
horse is walking there will be the same ac- 
tion to maintain his perpendicular that there 
is in the revolving wheels of a bicycle, and 
that it will be impossible to tip it over. We 
should judge the whole contrivance to weigh 
about 1,000 pounds, and the sight of a man 
mounted upon it and trying to work it upa 
moderate grade would be a spectacle for the 
gods. Verily! the fool-killer doth sadly 
neglect his business. 

SS een 
Alloy of Aluminum and Nickel. 





At the last monthly meeting of engineers 
in New York, some specimens of a new 
alloy of aluminum and nickel were exhibited 
which were remarkable. They were sent 
in by A. E. Hunt, of Pittsburgb, and both 
were in the form of rolled sheets }-inch 
thick. In one of these a hole about £-inch 
diameter had been drifted out to about 2 
inches diameter cold, and the other, which 
was a strip about 3 inches wide, 24 inches 
long bad been bent at the middle, the de- 
flection amounting to about 2 inches. It 
was stated that the force required to do 
this bending had been about the same as is 
required to similarly bend a similar piece of 
90,000-pound steel, and when the specimen 
was placed upon the floor and stood upon 
by Mr. C. W. Hunt until straightened, it 
immediately resumed its former shape upon 
being released ; in other words, it seemed 
to be perfectly elastic within the limits 
named. The alloy is of a beautiful white 
color and of remarkably light weight. No 
information was given as to the -proportions 
of aluminum and nickel in the alloy, but it 


‘probably contains only a small percentage 


of the latter, and so far as could be judged 
it bids fair to be an important alloy in cases 
where lightness and strength are especially 
desired. 





et 

There is considerable talk about defects 
and trouble with the cruiser ‘‘ New York” 
and other naval vessels, arising, some of it, 
from original faults of construction and 
some of it by neglect of proper care. It is 
gratifying to note that th€ Department of 
Steam Engineering, which is under the di- 
rection of a practical engineer, is practi- 
cally untouched by the stories of mistakes, 
miscalculations and failures. Some auxil- 
jary machinery designed by the Bureau for 
use on the ‘‘New York” was found not to 
be adapted to its purpose, but was acknowl- 
edged nevertheless to be exactly what was 
ordered by the ordnance officers. 

In the case of the ‘‘ Concord,” it is stated 
that her commander refused to allow her 
boilers to be inspected as they should have 
been, and that important repairs were made 
to the engines without any report of them 
being made to the department. The whole 
trouble seems to arise from the old fight be- 
tween ‘‘line” and “‘ staff,” and from an ap- 
parent desire upon the part of certain line 
officers to exercise control over details which 
they can in the nature of things know 
nothing about, and which it would be bet- 
ter even for their own peace of mind to 
keep entirely clear of. 

——-ap>e—_—__—_ 

One of the most curious situations, per- 
haps, ever presented by the records of the 
Patent Office is found in the fact as stated, 
that Mr. Seymour, who is now Patent Com- 
missioner, acted, prior to his appointment, 
as patent attorney in an application made 
for a patent on an improvement in air com- 
pressors. This was in 1883, and the appli- 
cation was returned on account of informali- 


May 3, 1894 


ties and ambiguity of terms with a recom- 
mendation that a competent attorney be 
employed to present it. The attorney who 
made the imperfect application having now 
become Patent Commissioner, is asked to 
pass upon the application for a reopening 
of the case. 

It is to be noted, however, that many 
men can learn a good deal of patent law in 
eleven years—the time intervening between 
the first application and the petition for its 
reopening, and as the man who figures as 
the inventor in the case discharged a num- 
ber of machinists some time ago because 
they did not vote to suit him, it is just pos- 
sible there may be more politics in this re- 
vival of the case than there should be. 
Nevertheless, upon the face of it, it must 
be confessed there is little encouragement 
in the incident for those who are interested 
in inventions and patent matters. 

———_r- ee —__—_ 
Literary Notes. 





DYNAMO AND MOTOR BUILDING FOR AMA- 
TEURS, with Working Drawings. By C. D. Park- 
hurst, Lieut. Fourth Artillery, U. 8. A., Assoc. 
Mem. Am. Iust. Elec. Engrs. 


Not only amateurs, but also the more ad- 
vanced students and electricians will find in 
this book much that is of interest and value. 
The author describes such forms and types 
of motors and dynamos as are simply and 
easily made, and which will produce fairly 
efficient results. All the motors built ac- 
cording to the instructions here given are 
not toys, but are machines that can be used 
for practical purposes, so that the time in 
building them will not be wasted; and 
aside from this, the knowledge and experi- 
ence gained will be of great aid to all who 
wish to advance themselves in electrical en. 
gineering. Amateurs are assumed to have 
a fair knowledge: of electrical matters so as 
to enable them to work out intelligently 
those parts which are not fully described in 
this book ; for the lacking information the 
amateur is supposed to consult his text- 
books. In this respect, we believe the book 
could be improved, as the lack of descrip- 
tions of some of the minor details, even if 
these can easily be found in text books, 
will be disappointing to many amateurs. 
Otherwise the subjects are well handled, 
making the book a valuable and instructive 
one for all who useit. The first three chap- 
ters give descriptions and working draw- 
ings for the following machines: A small 
bi-polar shuttle armature motor of simple 
construction, capable of driving a small 
ventilating fan from current produced by 
primary battery. A simple and fairly effi- 
cient small motor for driving a sewing ma- 
chine, in the construction of which no pat- — 
terns or castings are needed, can be made 
from material easily procurable anywhere. 
A motor of more finished appearance and of 
greater efficiency than the preceding, being 
a motor of regular factory: made type, with 
notice of some of the latest advances in the 
construction of such motors. The fourth 
chapter gives an illustrated description of 
the simple method of winding and connect- 
ing armatures, showing connection between 
such drum armatures and the simple arma- 
ture of but a single loop, with winding and 
connections for drum armatures of improved 
form, such as are used in some of the latest 
and best of machines. The fifth chapter 
gives a description and working drawings, 
with simple calculations, for a dynamo of 
modern type, capable of lighting fifty 16- 
candle power incandescent lamps of 125 
volts. Inthe appendix some data is given 
of modern high class motors and dynamos 
of standard firms and makers. 

The book contains 163 pages of reading 
matter and 71 illustrations. It is published 
by the W. J. Johnston Company, Limited, 
41 Park Row, New York. Price, $1.00. 





Our friend, Sterling Elliott, is now a full- 
fledged editor, having been appointed to 
edit the L. A. W. publication, Good Roads, 
of which we have received the first number 
under the new management. As might be 
expected, it is an interesting publication 
and is bound to do much for the advance- 
ment of civilization. It is published at 12 
Pearl street, Boston. 
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eG LIONS amp) 
UE> GnsWERS 


Questions of general interest relating to subjects die- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 














(212) K. B., Brooklyn, N. Y., asks: Are 
there any kerosene engines built? .4.—Yes. 
9. Where can I get information in regard 
to this class of engines? A.—Write to any 
manufacturer of gas and gasoline engines, 
the addresses of several of these manu- 
facturers are given in our advertising col- 
umbs. 


(218) M.S. H., Neponset, Mass., writes : 
Please inform me if there are any automatic 
air valves made. I mean one that will re- 
lease air from an air pocket in a water pipe 
at any pressure. I have built one and 
would like to know if it is something new. 
A.—There are valves made for the purpose ; 
but the general design of your valve may 
be new. 


(214) S. K., Mt. Carmel, Ill., asks: Is 
there any kind of paint with which the 
inside of a boiler can be painted to prevent 
it from corroding? A.—No; boilers are 
not painted on the inside. Means for pre- 
venting a boiler from rusting are given in 
answer to Question 24 in our issue of 
January 11th, current volume. 2. Is there 
any secret in the method of obtaining solid 
brass castings? A.—No; any good brass 
molder will make a solid brass casting. 3. 
At what speed should a 3x5 inch cylinder 
engine be run so as to obtain its highest 
efficiency? A.—We should run the engine 
at arate of about 350 revolutions per min- 
ute; within practical limits the speed will 
not affect the efficiency to any appreciable 
extent. 


(215) E. G. 8., Columbia, Pa., asks: Are 
there any rotary engines made that will work 
as economically as the reciprocating engines? 
A—We have not yet met with any. The 
life of the average rotary engine is so short 
before it passes into the scrap heap, that 
but little is known of their performance 
and capabilities, even when new. The num- 
ber and variety of rotary engines that have 
been invented is already so great that but 
few novelties are introduced at present, 
most of the modern designs are reinventions. 
2. Are there any books published treating 
on this subject? A.—‘‘Galloway’s History 
of the Steam Engine,” and ‘'Reuleaux’s 
Kinematics of Machinery,” give illustrations 
and descriptions of very many rotary en- 
gines. 3. Is therea rotary engine made that 
works steam expansively? A.—yYes. 4. Is 
there a rotary engine which has no recipro- 
cating parts? A.—Yes. 


(216) A. 8., Doon, Ia., writes: I wish to 
make a water grate for a 20 horse-power 
boiler. It is to be made of fire box steel #- 
inch thick. Plates will be 24 inches apart. 
These plates will have 14 inch tubes placed 
as close as possible. What I wish to know 
is, can I obtain a sufficient air space? How 
close can I place the tubes? A.—We do not 
understand the use of the plates of which 
you speak. The air space between the 
tubes should be nearly equal to one-half the 

rate area. The distance between the tubes 
, proce somewhat on the kind of coal used; 
generally the distance between the water 
tubes does not exceed 1 inch. In order to 
obtain a sufficient air space, the general 
practice is not to place the tubes in the 
same plane, but place them zig-zag. By this 
method more tubes will be required than 
when placed in the same plane, but the air 
space in proportion to the whole projected 

grate surface will be greater. 


(217) J. J. C., Worcester, Mass., writes: 
Please inform me if there is a better way 
for a mechanic, who is a fair draftsman, to 
become a mechanical engineer, than by 
joining the school of correspondence. A. 
—It is always best to have a teacher as 
& guide in studies, time will be saved, 
and the progress made much easier ; this 
advantage is gained by joining the school 
of correspondence or any other technical 
institution. Of course, with perseverance 
ou can become a mechanical engineer 
y studying at home, and always exer- 
cising a close observation and careful con- 
sideration of the results of practice, and 
of doing your own work in the shop in 
which you may be engaged during the day. 
Practical knowledge gained in this way is 
often of inestimable value to the profes- 
sional engineer. The best course to pursue 
may also depend on the circumstances in 
which you are placed, making you the best 
judge of the course to adopt. 


(218) F. L., New York, writes: I have 
& globe of mercury 4 inch diameter at freez- 
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ing point. Please inform me how high (in 
inches) the mercury will rise in a fube ¢ inch 
diameter at 120° Fahr. A —Between 32° 
and 212° Fahr. mercury expands .018153 of 
its bulk. The volume of a sphere 4 inch 
diameter is .065 cubic inch. In raising the 
temperature from 82 to 120 degrees, the in- 
crease of this volume will be, 


018158 x 120 X .065 _ 99667 cubic inch. 
212 

Dividing this volume by the area of the t- 

inch tube, we have, 


000667 _ 14 inch 


.049 

for the rise of mercury inthe tube. 2. How 
high will the mercury rise in the tube when 
the temperature is raised to 600 degrees? 
A.—Just 5 times higher than when raised 
to 120 degrees, which gives us, .014 x 5 = 
.07 inch. In these calculations we have 
assumed that the tube is attached to the 
sphere, and that at 32 degrees the tube con- 
tains no mercury. 


(219) E. F. V., Montreal, Canada, writes: 
Iam an engineer and have charge of the 
machinery of one of the principal saw- mills 
of Montreal, and having continually to 
change the speed of some of the machines, 
I have thought of adopting the regular 
conical system for driving. As I have al- 
ready read some parts of a book on the sys- 
tem of transmission, by a French author, I 
am led to believe that it requires one of the 
conical pulleys to be concave and the other 
convex. After some experiments ona small 
scale, with two continuous speed cones 30 
inches long, both having a diameter of 74 
inches at the small end and 134 inches at 
the large end, I found that although I was 
very near successful, still I am not quite 
correct for the belt, which is crossed. I 
would like to know if you have published 
anything on the subject, if so be kind 
enough to give me the date of the issue. If 
not kindly give me the proper dimensions 
to follow. .A.—For a crossed belt, as in 
your case, and with cones of equal diameters 
at the ends, the taper should be straight; in 
short, they will be equal and similar taper- 
ing in opposite directions. For open belts 
and for various speed ratios see our issue of 
December 1, 1888, in which comparatively 
simple graphical methods for determining 
the diameter’s speed cones, and continuous 
speed cones are given. 


(220) C. H. E., High Bridge, N. J., 
writes: Kindly give me a formula for 
finding the force in pounds with which a 
weight will strike in falling a certain num- 
ber of feet. I have several formulas before 
me, but they all give the force in foot- 
pounds. A.—It seems to us that you have 
read the formulas hurriedly ; careful read- 
ing will show, if the formulas are correct, 
that not force but stored-up energy, often 
called kinetic energy, of the body or weight 
is given in foot-pounds. The average force 
in pounds will depend on the time during 
which the weight is brought to rest, or on 
the distance through which the weight acts 
in being brought to rest. Two formulas 
may be used to compute the average force 
in pounds. To make this plain we will 
take an example: A weight of 100 pounds 
falls through a distance of 6 feet; find the 
average force in pounds of the blow. The 
first step will be to find the velocity of the 
weight acquired at the end of the fall of 6 
feet ; this is found by the formula » = 


/2Xg Xh, in which v = velocity in feet 
per second at the end of the fall, or the ve- 
locity of the weight at the instant of con- 
tact, g = acceleration due to gravity which 
we shall take at 32.2 feet per second, and 1 
= distance through which the weight has 
fallen, namely, 6 teet. From this formula 
we obtain : 

0 = a/ 2 X 82.2 x 6 = 19.6 feet per second, 
for the sake of simplicity let us say 20 feet 
per second. Now, the velocity of the 
weight at the instant of contact being 20 
feet, and at the end of the blow the velocity 
being 0, we have for the mean velocity of 


the blow . 10 feet per second, 


Now, suppose this weight strikes a pile and 
drives it 4 inch into the earth, the time in 
doing so will be, under the above con- 
ditions, 4, second. Now, to find the aver- 
age force in pounds of the blow, we shall 
first take the formula: 
(xtam XxX 

in which f = average force in pounds, ¢ = 
time during which the force acts, yj}, sec- 
ond in this case, m = mass of the weight 
which is equal to the weight divided by 
82.2, hence in this case the mass wil! be 


82.2 
weight at the beginning of the blow, hence 
» = 20. Substituting these values for the 
symbols in formula (1) we have: 
St X sts = 3.1 X 20, 





equal to velocity of the 


hence : 
f= 8.1 X20 _ 14,880 pounds. 


340 
Second, we may use the following formula : 
Sxexz4Xmx 8 
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in which s = the distance through which 
the force acts; this, according to the con- 
dition assumed, is equal to 4 inch or x, of 
a foot; all the other symbols denote the 
same quantities as before. Substituting for 
the symbols their values in formula (2) we 


have : 
b Xd =4 X 3.1 x 20°, 
ence: 
b ae pHa BB. = 14,882 pounds, 


s . prs 
the same result as before: 


(221) A. B. C., Philadelphia, Pa., writes: 
The following questions were given out, 
about two years ago, by a board of exam- 
iners of the Navy Department in examining 
applicants for master ship fitters. I wish 
you would give me the answers. Explain 
tensile strength and ductility. A.—Ten- 
sile strength is the resistance which a bod 
can offer to a pulling force tending to pull 
it apart. Ductility is the property of solids, 
particularly metals, which permits them to 
be drawn out in-length with a correspond- 
ing decrease of cross-section, and without 
any actual fracture or separation of parts. 
2. What are the usual tests of mild steel for 
shipbuilding? A.—There are several tests 
for mild steel. One is the bending test. 
For this a strip of any convenient width, 
say, one or two inches, is sheared off the 
plate, and then bent down cold with a 
sledge hammer until the surfaces of the test 
piece touch each other. Plates five-six- 
teenths of an inch thick and less, whose test 
pieces will not stand this test without 
breaking, are rejected. For thicker plates 
the angle to which the test pieces should be 
bent is generally specified. Another test is 
the drifting test. This consists of cutting a 
test piece 24 inches wide, and punching a 
inch hole in the center, annealing thor- 
oughly, and then drifting the hole out with 
taper pins. The larger the hole after drift- 
ing, the better the material ; it is expected 
that ordinary steel plates will drift to twice 
the diameter of the punch without showing 
any signs of fracture. Another way to test 
a plate is to submit its test piece to tensile 
stress. 8. Name the different parts of an 
engine lathe, and state how a slide rest of 
the latest design is fitted. A.—It will not 
be of any benefit to you for us to name the 
different parts of an engine lathe without 
giving an illustration, which we cannot 
undertake to do in these columns. The 
best way for you will be to cultivate the 
acquaintance of a good machinist, who can 
take you to a lathe and point out the differ- 
ent parts, and give the correct names of 
each. Such a course will be far more bene- 
ficial to you than simply knowing the 
names without knowing to what parts they 
refer. 4. What are the usual cutting speeds 
in lathes and planers for cast iron, wrought- 
iron and brass? A.—Cast-iron can be 
turned and planed at 15 to 20 feet per min- 
ute; speed for-turning wrought-iron from 
25 to 40 feet per minute; for planing, from 
20 to 25 feet per minute; the speed for 
turning brass is from 40 to 100 feet per 
minute, and for planing, as.fast as the 
planer can be run, probably 30 feet per 
minute will be the limit. The speeds in 
practice vary widely, according to the qual- 
ity of the metal worked, the character of 
the cut taken, the degree of accuracy and 
finish required, quality of the tool steel 
used, and the character of the machine in 
use. Experience and good judgment are 
the only reliable guides for determining the 
speeds for cutting tools. 5. Describe how 
you would find the cutting speed of a lathe 
at work. .A.—Count the number of revolu- 
tions of the piece which is being turned, 
and multiply this number by the circum- 
ference of the turned part of the piece. 
6. What is the safe load to be put upon a 
$-inch wrought iron bolt in simple tension ? 
A,—At the bottom of the thread the bolt 
will be, say, #-inch diameter; the area of a 
circle of this diameter is .44 inch ; the safe 
tensile stress of a bolt shou!d not exceed 6,000 
pounds per square inch; hence the safe load 
will be 6,000 xk .44 = 2,640 pounds. 7. 
What isa surface plate? A.—It is a truly- 
surfaced metal plate used as atest for the 
production of other flat surfaces. 8. What 
is a micrometer caliper? A.—It is an in- 
strument whose main piece is bow shaped ; 
it has a micrometer screw attached by which 
very fine measurements can be taken. 9. 
Describe a hydraulic jack, its purposes and 
construction, A.—A hydraulic jack is used 
for lifting heavy loads. It is operated by 
means of some liquid, usually oil, acting 
against a piston or plunger, the pressure on 
the liquid being produced by a force pump. 
10. What book would you recommend for 
information on the questions given above? 
Subjects of this kind are beyond the gen- 
eral knowledge of ship fitters, and yet he is 
expected to answer them. A—yYou will 
need several books for full information on 
these subjects, but probably a good me- 
chanical dictionary may serve your pur- 
pose. The answers to these questions, 
excepting, perhaps, the first one, should 
not be beyond the knowledge of a good 
mechanic who has given his leisure time to 
a systematic study and reading. 
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OS 
Discussion of Tests of Materials — 
Abstract. 





At the conclusion of the presentation of 
Mr. Tinius Olsen’s paper, as given by us 
last week, the engineers present at the 
meeting entered upon a general discussion 
of the subject—‘‘ Tests of Materials.” 

Mr. G. C. Henning had with him a num- 
ber of test specimens that had been broken 
in testing machines; among them the one 
shownat Fig. 1(page 10). Regarding this he 
said: ‘‘ There is always a great question as to 
what is good boiler steel, and it is very 
peculiar that when you look at a piece of 
steel, when it is tested in the machine, you 
can tell whether or not it is steel which will 
behave well in a boiler, particularly a loco- 
motive boiler, by a very peculiar marking 
which appears on the test piece.” 

[The markings referred to are shown in 
our reproduction of a photograph of the 
test piece, and appear as wavy markings 
upon the surface of the piece towards and 
near the point of fracture. | 

‘*Some call that the skeleton of the steel. 
Of course, it is not anything of the sort, 
but that is a convenient name to give it. 
When you find that marking in openhearth 
steel, and the general factors are satis- 
factory, you can take it for granted that 
the steel is the best that youcan get for 
boilers. I do not know what is the reason. 
But many years of experience and investi- 
gation of that subject have demonstrated 
that invariably boilers made from that steel 
give the best satisfaction. If the specimen 
is entirely uniform, and has no markings of 
any kind, then the steel is not good for 
boilers. Then there is another peculiarity 
in telling whether the steel is really good or 
not. Say, for instance, you have a flat 
specimen ; if there is a very gradual reduc- 
tion of area then that shows that you have 
about as good a steel as you can get; but, 
if the steel has a well defined shoulder in it 
near the point of fracture, however slight, 
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and then comes down, there is something 
wrong in that steel.” 

Mr. Henning also passec around a speci- 
men which he characterized as follows : 

‘‘And here is what some people sell for 
the very best boiler steel, which gives you 
all the ductility and everything else you 
want, and when you come to look at it it is 
nothing but a couple of pieces of wrought- 
iron and steel welded together. That is, 
they are put in a furnace and piled, just the 
same as you pile wrought-iron plate, sub- 
mitted to extra high heat, and then rolled 
out together. The result is that the material 
is unreliable, and when you least expect it 
there is some trouble with it.” 

Referring to another specimen (a round 
one) shown to the members, the fractured 
surface of which was cupped, Mr. Henning 
said: 

“There is a theory that says that when 
material breaks it always breaks on a given 
plane, and that this angle which this plane 
makes with the line of stress determines the 
quality of the material. That is, from this 
angle you can determine the resistance of the 
material. Now, in the case of steel, of good 
quality and uniform, the plane of fracture 
might be inclined in either direction, and in 
the attempt, as it were, to fracture in both 
directions one surface is cupped and the 
other correspondingly convex, the angle of 
the sides of the cup having some relation to 
the quality of the material. I have never 
seen any practical use made of that the- 
ory.” 

The speaker then requested that Mr. Ol- 
sen’s diagrams, published in our issue of last 
week, be again thrown upon the screen, 
and said: 

‘I think these diagrams are really remark- 
able. I think I have never seen any more 
correct, or more regular, and particularly so 
of the woods. [Fig. 9 last week.] I think 
they are simply beautiful.” 

In this diagram vertical height indicates 
load applied to the specimen while deflec- 
tion of the line of the diagram to the left 
indicates the yielding of the specimen cor- 
responding to the given load. Calling at- 
tention to the fact that the diagram 
for white pine showed a_ perfectly 
straight line within the elastic limit, or 
yield point, he said that this showed the 
wood to be “‘ perfectly elastic. Hemlock 
is by ne means elastic. Hemlock is by no 
means @ desirable wood for building purpo- 
ses, because it is so irregular, and the fibers 
are not parallel, and hence some of the 
fibers may break before others. [Its dia- 
gram curves all the way.] But in the case 
of oak you will notice how very straight 
this line is. When you get to the extreme 
test of that wood, it becomes suddenly very 
weak, while in the case of white pine there 
is nothing of the sort. You have a gradual 
sliding of the fibers. [As shown by long 
horizontal lines of diagram.] Then in the 
case of ash you see a very decided break 
and a very good elastic line.” 

In the case of these steel specimens, they 
are also very fine. The steel boiler plate 
here shows the very thing that Mr. Estrada 
said we do not know anything about. There 
is a straight line up to that point. [Point 
of elastic limit.] Unfortunately, this dia- 
graming apparatus, as well as all of the 
others, does not magnify the elastic curve 
sufficiently. All the properties for which 
we use materials are defined by this line [up 
to the elastic limit], and if this line were 
drawn to such a scale as to magnify this 
distance a thousand times instead of five 
times, as it is here, then the width of this 
pencil mark would, on this diagram, be at 
least four inches, and you could draw as 
many different lines in that, running from 
this point to the extreme corner, as you 
could draw pencil marks in these four inch- 
es. I pointed that out in a paper which I 
presented to the San Francisco meeting, 
and I drew one of these curves on a ten- 
fold scale, and on a different sheet I drew 
one with a thousand fold magnification, 
showing that all the possible errors of ob- 
servation would be covered by the finest 
pencil line you could draw, while all the 
distinguishing characteristics of treating 
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steel by different methods are entirely cov- 
ered by this thickness of pencil line, and 
this curve would show nothing, while if the 
magnification were a thousand times, every 
different method of treatment of steel, 
whether you heat it or cool it suddenly, or 
heat it uniformly to a certain temperature 
or a higher temperature, would be indicated 
by the different shape of this line whether 
it be more nearly straight or less so, and es- 
pecially where the elastic limit is located. 
Mr. Estrada said you could not well define 
the elastic limit. But up there you will 
notice just where the line deflects, that is 
the elastic limit, and where it shoots over to 
the left, that is the yield point. Where 
the proportionality of extension changes, 
that is the elastic limit ; and where the pro- 
portionality ceases and there is a continued 
stretch without any appreciable increment 
of loading, that is the yield point. Those 
are points very well defined, and nothing 





Fig. 1. 


about it. We have it magnified on a scale 
of a little over a thousand times. I believe 
that diagrams up to the yield point are what 
we have to look to. 

Mr. Hennine: In regard to the dia- 
graming apparatus, I would say that the 
prettiest thing I have ever seen is a photo- 
graphic apparatus designed and used by 
Professor Marten, of Berlin. He simply 
throws a ray of light from a little mirror 
on a sensitized film. The room is dark, 
except for that ray of light, and having 
the mirror move in one direction by the 
motion of the weight the position of which 
determines the load on the specimen, and 
the revolution of this very small mirror 
throwing the beam of light across the 
sensitized film, draws, photographically, 
diagrams just like this, and he can magnify 
them as much as he likes, because it is only 
a question of casting the ray of light 
through a lens on a more or less distant 
screen. Afterwards he develops them and 
he has obtained some very beautiful re- 
sults. Another thing he does is rather 
unique. He makes a diagram of these 
minute extensions. These extensions within 
elastic limit are less than .01 of an inch 
actual measurement. He has a little appa- 
ratus consisting of a movable glass weight, 
and the specimen moves a diamond point. 
That diamond point engraves a fine line 
on the glass, and it is so small that the head 
of a pin will more than cover the whole 
diagram. Then he puts that in his lens 





Fig. 3. 


Tests OF MATERIALS, 


will characterize those points in material as 
wellasadiagram. Then, on the other end 
of these curves you will see away up there 
is the maximum load, and then beyond that 
the testing machine is sufficiently good to 
let the weight run back until the specimen 
breaks at a load very much less than that 
carried before. I hope that the diagram- 
ing apparatus will be so worked out that 
we will get one that will draw nothing but 
the elastic curve, and this on a very much 
magnified scale, then from the mere appear- 
ance of that diagram, we can determine 
what treatment the material has been sub- 
jected to. Of course, I do not mean to say 
that a diagram, except in very rare cases, 
can be used to measure off elongations or 
loads, unless you have made all possible 
corrections for errors of instrument, and 
temperature and what not. But atleast the 
shape of the curve would be undoubtedly 
of most valuable assistance in determining 
the particular influence of whatever treat- 
ment the material might have been sub- 
jected to. 

Mr. J. SELLERS BancrorT: I might say 
that we have been working on a recording 
apparatus to meet this point which Mr, 
Henning speaks of. We have made a num- 
ber of experiments, and it looks as though 
we should succeed in accomplishing some- 
thing. But we have not got it ready to talk 


and projects it on a screen. When thrown 
on a screen and compared with the observa- 
tions of other instruments the results are 
comparable. But it is remarkable how you 
can make a microscopic picture like this, 
and throw it on a screen, and check up your 
results. Of course, he did not intend to 
check up his results by that diagram, but 
the diagram was sufficiently good to do 
that. He uses that only when he tests small 
objects, such as paper or silks. He has 
not used it for structural materials. 

Mr. Henning then passed around a pho- 
tograph, part of which we reproduce at 
Fig. 3, which shows two tensile test speci- 
mens photographed; first in their natural 
condition before being put into the machine, 
again when stretched nearly up to the elas- 
tic limit, and again when just at the point 
of fracture. In reference to this he said: 

‘It is always a question how much does 
that material extend? If material is uni- 
form the extension should be the same, but 
we know that when we reach a certain point 
the general diagram is this (Fig. 2) M is the 
point of maximum load. Take the elonga- 
tion as measured between the unloaded 
condition of the test piece and the maxi- 
mum load and you will find that the per- 
centage of elongation up to the elastic limit 
is always uniform, whether you test a piece 
2 feet, 10 feet or 20 feet long. It is quite in- 
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dependent of the shoulders or length of the 
specimen or anything. This point (the 
point of beginning of deflection, Fig. 2) 
indicates that a test piece which was re- 
ducing perfectly uniform, is endeavoring to 
neck down, or have areduction, as they call 
it, and finally the fracture generally occurs in 
the center of the reduced section (Fig. 3). We 
generally measure the elongation by taking 
it between two marks, one near each end of 
the specimen, and include local elongation in 
that, and after having observed that—of 
course, that is observed after you take the 
test piece out of the machine—if by calcula- 
tion, as shown in report No. 4 of the So- 
clety’s committee, you deduct the total 
elongation from the local elongation, you 
will get the percentage of elongation. It is 
very difficult to work out the exact propor- 
tionality. In that two-inch test piece we 
may have 50 per cent. elongation, because 
the two inches in here elongate vastly more 
than the rest. But whether that specimen 
has more or less total length, has a great in- 
fluence on the recorded percentage of 
elongation. That, of course, vitiates state- 
ments of elongation of material unless you 
are told on how long a specimen that elong- 
ation was measured. But these photographs 
are photographs of pieces that were tested 
that way, and in every case the proportional 
elongation is identical, whether the piece is 
2 inches, 4 inches, 6 inches, 8 inches, 10 
inches or anything. The elongation in this 
case runs from 22 per cent. up to 48.7 per 
cent., while, when you take a correct ob- 
servation, the actual elongation of that 
material is a little over 25 per cent. in every 
case. 

Mr. A. E. Mitchell, superintendent motive 
power of the Erie road, being called upon 
by Mr. Forney, said: 

“I did not come here to say anything to- 
night, as Ihave not run a testing machine 
for 13 years. I am interested though in one 
subject connected with testing machines, 
on which if I could get any light it would 
benefit me, and that is the speed at which a 
machine should run. I talked with one or 
two members of the association before the 
meeting, and I could not get any light on 
the subject, and I did not think I would 
bring it up. But it isa fact that you can 
get different results according to the differ- 
ent speeds at which you run a machine. If 
a plate is tested on a certain machine, it 
will give us results like the specification; if 
tested on another machine at different speeds 
we will get different results. We will ac- 
cept the material on the test given on one 
machine, and on the other we will condemn 
it.” 

“The higher the speed, the higher the 
tensile strength. I was educated on a 
Riehlé machine designed by Mr. Olsen. It 
was the first machine the Pennsylvania 
Railroad had, and I worked that machine for 
14 months. I tested over 9,000 samples. 
The speed of that machine was an inch in 
three minutes. That is the speed at which 
I always tried to run the machine.” 

Mr. Hunt: And that is your judgment? 

Mr. MircHeti: That is my judgment 
of the proper speed of a testing machine. 

Mr O.usEN: You say you tested on dif- 
ferent machines. Did you test on the same 
machine at different speeds? 

Mr MitcuHe.u: I never made that test. 

Mr. Henninea: If you test soft steel, 
especially basic steel, it does not make any 
difference what speed you test at within 
your capacity of observing anything about 
the test. Of course, it is well known that in 
the Carnegie Works they test so fast that 
you simply take the man’s word for it that 
it carried that much. But if you know 
your business you do not let them runs 
machine so fast. There is a reason why the 
machine should show higher results when 
you run very fast, and that is you apply so 
much momentum through the test piece on 
to the beam, which is of considerable mass, 
that it will always keep carrying more. 
When you come to a rest the machine bal- 
ances all right. But as you keep on run- 
ning the weight is always ahead of the load 
you have on the test piece, and the faster 
you run the further the weight will be 
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ahead of the load, in order to counteract the 
momentum due to the increase of the force 
applied. If you apply the same force the 
momentum in the beam will be the same. 
There is always an increase of force applied. 
Hence, there is always an increase of mo- 
mentum which must always be counterbal- 
anced by a slightly advanced position of 
the weight. But if you run as fast as 2 
inches in one minute on the ordinary soft 
steels, you will not find any difference. 
When you test boiler steels which have dif- 
ferent qualities altogether from the soft 
steels, there you find considerable differ- 
ence. 

Mr. MitcHe.ui: Do you find any differ- 
ence between the acid and the basic? 

Mr. HENNING: Yes. The acid steel 
always has more carbon than the basic. 
You can run the Emery machine as fast as 
you please. Of course, it takes the greatest 
skill to keep the Emery indicator floating 
between the marks; but so long as that 
indicator is floating between the marks, you 
have always got the load on that as indi- 
cated by the machine, but if your machine 
is running so fast that you cannot observe 
every point about it, then it is going too 
fast. I simply see how the machine be- 
haves, and if it behaves well I let them run 
a little faster. When the machine is a 
doubtful one I run very slowly, until I find 
out what the machine is. When I want to 
know what results I get out of a machine, 
I calibrate it. If you do not do that, you 
do not know what the material stood. 

ProressoR Hutton: I think there is 
more in that subject that Mr. Mitchell has 
opened than Mr. Henning fully covers, 
while his explanation is of real value. I 
remember a case which came under my own 
observation not long since, where a firm in 
town here wanted to send some copper for 
fire boxes to the Baldwin Locomotive 
Works, who were going to send some fur- 
naces to South America, where they have a 
fondness for copper. They wanted some 
unprejudiced party to say what the copper 
would do. The requirement was, stretch 
25 per cent., and tensile strength, 35,000 
pounds. They asked me what kind of sam- 
ple I wanted to test. I said, give me at 
least 4 inches of reduced section taken 
from the half inch plate. We were run- 
ning at that time on the old Fairbanks’ 
screw machine, and I found it impossible to 
give that 35,000 pounds, but I could give 
them 385 per cent. to 40 per cent. stretch right 
along, but we could not raise the tensile 
strength higher than 33,000 pounds. I 
finally told these gentlemen that I thought 
the Fairbanks’ machine was not the one to 
test this piece on, because those people 
down there are used to a hydraulic machine. 
So they took the specimen down to the 
Post-office, and got Mr. Starbuck to test it, 
and got the test all right. I ‘absolutely 
could not get that by any way by which 
the old Fairbanks’ machine could run. The 
specifications were based on a hydraulic 
machine. ... There is something, I am 
sure, in the speed at which the test is made 
beyond this mere inertia of the beam, 
which, of course, does enter as a problem 
when two tests are made at nearly the same 
speed. But where there is a great differ- 
ence in the speed I think the material comes 
in, 

Mr. Henninea: What I said applies only 
to steels, of course. Professor Hutton is 
perfectly right, when you apply that to 
certain grades of steel, as manganese steel, 
or to Tobin bronze, or copper. The shape 
of the test piece also has proportionately 
greater influence on the results obtained 
than the treatments to which the material 
might have been subjected, in order to have 
produced certain results. But in the case 
of alloys and coppers, you have to be very 
careful about using the proper speed, and 
giving the material time to arrange itself. 
Of course, that higher tensile strength is 
Only fictitious. That is an artificial ad- 
vantage which you would not find in ser- 
vice in a boiler. They would simply break 
at a lower load, if the load ever got to that 
point. 


Dr. Emery; It would seem, Mr. Chair- 
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man, as though this question of giving the 
material time to rest came in very closely 
to this question of speed. I suppose it is 
pretty well settled—I would like to hear 
those who have kept themselves familiar 
with the subject for years, as I have not— 
that by giving the material rest it will re- 
cover a portion of its resistance, and show 
higher tensile strength for a while when the 
strain is renewed. I had hoped that that 
very question would be discussed here. It 
seems possible that that may have some- 
thing to do with it. At any rate, I would 
suggest that this is a very interesting subject 
of discussion, if some would take it up 
when there is more time. 

Mr Hennine: I heard from one gentle- 
man in Pittsburgh to-day, who wanted to 
come here to speak on this very subject, but 
who did not get his invitation in time to be 
present, and he asked me to refer to it, if 
no one else did. If you test material im- 
mediately after it comes from the rolls, the 
material will be decidedly weaker than if 
you kept it lying idle from 12 to 24 hours. 
Our better rolling mills never give you a 
piece, especially thin shapes of plate or 
small bars that have not had a chance to 
recover after being rolled. If you take 
a sample from a plate as it comes from the 
roll it will not give the ultimate strength, 
nor will it show the elastic limit or elonga- 
tion, within a very considerable amount. 
So it is often a question of rejection or 
acceptance whether you allow the material 
to rest a while before you test it, or whether 
you test it fresh from the rolls. About the 
benefit of giving the material rest after 
having done work, I do not think that 
ought to come into account with engineers, 
for the reason that we are not supposed to 
use material that way... . 

<> 
An improvement Wanted, 








By W. H. Boora. 





There is nothing like leather. This ap- 
pears to be the motto upon which makers 
of hydraulic presses base their work, for 
leather is the substance they use to pack 
both the little ram and the big one of a 
hydraulic press. In the course of my ex- 
perience I have had frequent occasion to 
employ the hydraulic jack. Now, it must 
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be admitted that the hydraulic jack, when 
newly packed throughout, tight and in 
good order, is a most useful and powerful 
assistant in many a trying fix. Where brute 
force is wanted the jack will give this, but 
it is very trying, indeed, when after all 
preparations have been made, a jack sud- 
denly begins to leak round the ram. You 
know at once the cup leather has burst, and 
if you are away from a source of such 
leathers you lose a lot of time. Now, in the 
theory of the cup leather arrangement you 
ought not to burst a cup leather; they are 
only supposed to be exposed to a flattening 
pressure, not to a bursting pressure; never- 
theless, they burst. In the ordinary ar- 
rangement of jack there is a recess turned 
in the side of the cylinder, near the top, 
which is large enough to receive the leather. 
The cylinder is supposed to be bored a close 
fit on the ram, the leather serving to make 
the joint. Now, in theory, the leather 
recess is supposed to be of the form shown 
in Fig. 1, the top of the recess being of 
circular form to fit the curve of the leather, 
and brought round until it finishes at a thin 
edge at a. Now, from a to } the leather is 
supported by the ram, which fits close in 
the cylinder, and there is no get-away for 
the leather at any point; it is backed up 
everywhere by metal. In practice the 
leather recess may be found more nearly 
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like Fig. 2; there is no return of the crown 
to a,as in Fig. 1, but the corner of the 
leather is left unsupported at c, and ex- 
posed to bursting stress, and also to a bend- 
ing stress when the ram moves and tries to 
catry up with it the leather, which is 
tightly pressed against it, with the result of 
failure at a critical time. I believe jacks 
are rated for capacity at what they will 
move when worked by one man, but I have 
found men who, having put a jack in order, 
will show it is in order by two of them 
standing on the lever, and proving no move- 
ment of the lever when the ram is prevented 
from moving bya bridle or other means, 
and we all know that when work has to be 
done all available power will be put onto a 
jack lever to make things move irrespective 
of nominal ratings. 

Now, it seems to me that there is a field 
for an inventive genius in the case of the 
lifting jack. Something has got to be de- 
vised which will prove reliable and durable, 
and will not decay and burst, as does 
leather. Though easily repacked, the little 
plungers seem equally as crude in their 
packing design as the rams. 

In jacks of the smaller sizes the cup 
leather is placed round the lower end of the 
room itself, and the same remarks will 
apply as to the shape of the recess crown. 
I believe the cup leather was the invention 
of the man who invented the hydraulic 
press, namely, Bramah. There are some 
things which no one seems able to alter or 
improve upon. So far, the cup leather has 
been one of these unalterables. Is this be- 
cause nothing seems so able to resist the 
passage of liquids as some fibrous substance? 
The hydraulic jack cannot afford to work 
in a leaking condition, for if working 
against an absolutely inelastic resistance, 
the leakage of a single drop would destroy 
all its pressure, and under ordinary condi- 
tions a very little leakage is fatal, Any- 
thing to supersede the present system of 
packing must have tightness as an essential. 

Since writing the foregoing, I see that 
Mr. O'Dea has been writing on the subject 
of cup leathers, and pointing out how 
necessary it is to use the very best of leather 
specially prepared for the purpose. Unless 
this speciai leather be used, packings rapidly 
go to pulp, but what I want to see is an 
improvement on even hydraulic leather, 
which, even when of the best, is not proof 
for long against the enormous pressures 
used in hydraulic machinery. 





We hear from time to time of the folly 
of employing any sort of a man as good 
enough to fire a steam boiler. While agree- 
ing with this sentiment, I would wish to 
say that the dissatisfaction with this state 
of things has tended somewhat in a wrong 
direction, and we have been sometimes 
almost led to think that in order to fire a 
boiler properly a man must know how to 
read, write and figure, and even add to this 
some chemical knowledge of the nature of 
combustion, etc., that he must, in fact, be 
fairly educated. Now, is there not some- 
what of a habit springing up of using the 

“word education in a too narrow sense? 
Education has come to mean an ability to 
read and write as a sine qua non, together 
with what further can be added to these 
practically universal acquirements. The 
ability to read may help a man to acquire 
‘knowledge of use to him, but so will an 
open eye and a habit of observation, and 
when I have heard so much of the certifi- 
cating of firemen, it has struck me that a 
written examination such as has been sug- 
gested would weed out as many really 
first-class firemen as poor ones. Firing is 
an art which no amount of so called educa- 
tion can put into a man, and a good fireman 
has as good a chance of becoming known as 
such as has a good mechanic of any other 
sort. If John Smith is found to keep a 
steady pressure of steam for weeks in suc- 
cession at a less cost per week of, say, five 
dollars than has been effected by a previous 
man or two, then may Smith expect to re- 
ceive a favorable reply to a demand to 
share in that five dollars, whether he be 
able to figure out his safety valve or not. 
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It is desirable for his own sake that he 
should acquire other knowledge than that 
of good firing, but as a fireman, for which 
duty he contracts, and is paid, he is not any 
more valuable for such knowledge. His 
round of daily duties, apart from keeping 
up steam, involves attention to the water 
level, to turning the blow-off, and to lifting 
every safety valve lever once daily. He can 
see at a glance whether the valve is opera- 
tive; he knows that the weight is where it 
should be—at the end of the lever. If not 
at the end of the lever, it is some other 
body’s duty fo see that the weight or lever 
be reduced so that no outward movement of 
the weight can be made to endanger the 
boiler. I very much doubt, indeed, whether 
efforts at self improvement have ever—I 
speak, of course, in general terms—helped 
a man to do better for himself in his em- 
ployment. It is more than likely he will 
come to be told that he is too good a man 
for the place he is seeking to occupy more 
creditably, and his difficulty then will be to 
persuade some one else that he is good 
enough for a place something better. He 
will learn that he has improved himself out 
of one employ to have to seek another and 
better. Sir Joseph Whitworth founded cer- 
tain scholarships with the intention of pro- 
ducing good men in mechanical arts, but he 
entirely failed in his purpose. They learned 
more mathematics, and acquired more of 
other information than were really required, 
and very few have become practical men I 
am informed. Some are teachers, others 
professors, editors, etc., and. patent offices, 
I believe, claim quite a number, but none 
of them follow Whitworth, who had no 
education to fit him for his work ‘save what 
he acquired himself. In the cotton manu- 
facturing districts, where economy ef fuel 
is based on coal consumption per pound of 
yarn «spun, the comparisons made between 
one mill and another are liable to act as 
incentives to good firing. But the fireman 
who studies ends in or passes on to the 
engine room. I am sometimes inclined to 
think that we should burn less coal if pro- 
motion was from the engine room to the 
boiler house. The man in the engine room 
knows if he has steam supplied him in 
sufficient quantity, but cannot read the coal 
consumption in the pressure gauge. The 
man in the boiler house knows at once if 
there is anything amiss in the engine room, 
and it looks as though the boiler house 
should be the higher position, carrying most 
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An Inexcusable Boiler Explosion. 





A reader, Mr. William D. Troutner, who 
runs a machine shop in Pittsfield, Ill., sends 
us an account of a very disastrous and inex- 
cusable explosion of the boiler of a portable 
engine, which occurred in that vicinity the 
evening of April 4th. The engine was a 12 
horse-power traction, built by the Aultman 
Taylor Co., and was being used at the time 
by Samuel Oliphant and his son in running 
a saw-mill. For some unknown reason they 
had screwed the safety valve down until it 
was inoperative and had then raised the 
water two gauges, put ina fire, and left the 
engine to itself, while they were making 
some adjustments about the mill. The 
younger Mr. Oliphant then approached the 
engine, and as he did so an explosion took 
place which utterly demolished the engine, 
leaving no part of it upon the ground where 
it had stood, and throwing heavy pieces 
hundreds of yards. The younger Mr. Oli- 
phant was instantly killed, and other men 
about the mill were injured. The boiler and 
engine were said to have been in a generally 
bad condition, having five top stay bolts 
gone; these being replaced with common 
half-inch stair bolts with washers and gas- 
kets on them to make them steam tight. 

At the inquest Samuel Oliphant stated 
that they had carried 150 to 160 pounds 
pressure all day, and how much more there 
was at the time of the explosion he did not 
know, as the safety valve wasscrewed down 
and the gauge was an old one that would 
register to 180 pounds. The verdict of the 
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coroner’s jury was that the explosion was 
the result of an unsafe boiler with inex- 
perienced men in charge of it. 
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Steamer “ Priscilla.” 





The new passenger and freight steamer 
‘*Priscilla,” for the Fall River Line, is near- 
ing completion in the yards of W. GA. 
Fletcher Co., Hoboken, N. J., the builders 
of the engine and boilers. Both owners 
and builders are doing their utmost to make 
her the greatest success in point of fineness 
of lines, power, speed, capacity and ele 
gance. Her trial trip will take place about 
the middle of May, and she will be ready 
for service in the beginning of June. The 
hull is built of steel, on the double bull, 
longitudinal, cellular system. Length on 
water line, 424 feet; length over all, 440 
feet ; breadth over guards, 93 feet; breadth 
of hull, 52 feet 6 inches; depth of hull 
molded, 21 feet 6 inches; draught of water 
loaded, 13 feet; displacement, 5,200 tons. 
Cargo capacity, 800 tons, carried on main 
deck forward of engine space; passenger 
and crew capacity, 1,600. There are 350 
state-rooms for passengers, besides those for 
the president, captain, purser and other 
officers, as well as the usual quarters for 
waiters and other attachees of the boat. 
The engines are of the double inclined com- 
pound system, and will develop 8,500 horse 
power when running at the rate of 25 
revolutions per minute. There are two 
high-pressure cylinders 51 inches diameter, 
and two low pressure cylinders 95 inches 
diameter, stroke 11 feet. The air pumps 
are connected to the low-pressure cylinder. 
There are four independent centrifugal cir- 
culating pumps. The surface condenser 
contains 16,000 square feet of cooling sur- 
face. The wheels are feathering, are 35 
feet diameter outside of buckets; length 
of buckets 14 feet, width 5 feet. The 
boilers, 10 in number, are of the single- 
ended Scotch type, mean diameter 14 feet ; 
length, 14 feet 6 inches. There are 30 cor- 





rugated furnaces in all, inside diameter 44 
inches. Total grate surface, 850 square 
feet; total heating surface, 24,000 square 
feet. The boilers are built for a working 
pressure of 150 pounds per square inch. 


The hull was built by the Delaware River | 


Iron Ship Building and Engine Works, 
Chester, Pa. Joiner work by William Row- 
land, New York. 
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Meeting of Engineers. 





It is announced that the fifth and last 
meeting (for the season) of mechanical en- 
gineers, for discussion of engineering sub- 
jects, will take place at the house of the 
A. 8. M. E., Wednesday, May 9th, at 8 
p. M. The subject will be ‘‘ The Use of 
Water Tube Boilers in the Navy,” and will 
be introduced by Passed Assistant Engi 
neer, U.S. N., W. M. McFarland, of Wash- 
ington. 
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Some Corrections. 





Some typographical errors occurred in 
our description of the Watts Campbell en 
gine, last week. We meant to say that the 
extra eccentric operating the exhaust valves 
of the low-pressure cylinders, provided for 
control of compression in these (the low- 
pressure) cylinders. Also that the division 
of the main bearings in the center of their 
length enabled the lower shells of the bear- 
ings to be removed endwise with half the 
clearance space that would otherwise be 
required. The types made us say other 
and senseless things, as may have been ob- 
served, 
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Our waste basket is a very capacious one, 
and on some days, when business is a little 
dull, we have some difficulty in filing it. 
On such days, therefore, we welcome the 
anonymous correspondent who signs him 
self only ‘‘ Constant Reader,” or something 
else other than his real name, and whose 
communication, therefore, helps to fill an 
otherwise unfilled void. 
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Address, 


VE YOU A DEPTH GAUGE? | 


It isa very simple and invaluable little instru: 
We sometime ago made some for the use of 
the machinists who work in our factory, and others 
who saw them wanted them. 
few hundred, had them nickel plated and put the 
nominal price of 40 cents (post paid) upon the arti- 
made as any instrument of its 
kind and ifnot satisfactory may be returned. The 
reason we sell this tool at such a price is in order 
to bring us into connection with engineers and ma- 
chinists. Thisis why we publish our engineering 
books at cost price, which sell by the thousand. 


MASON REGULATOR CO., Boston, Mass. 


So we made up a 
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Books for Molders. 
Dingey’s Machinery Pattern-Maker, 


12mo. Cloth. $2. 


BOLLAND, THE IRON FOUNDER. 


lzmo. Cloth. $2.50- 


JOHN WILEY & SONS, - New YORK. 





Ready Made Cut Gears. 
Ready Made Cast Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 
Treatise on Gears, $1.00, 
Gear Cutting Machines. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 11th St., 
Philadelphia, Pa. 
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BORING AND TURNING MILLS. 


87, 51 and 62 Inch Swing, with Two Regular Heads. 


42 INCH SWINC, WITH TURRET HEAD, AND 


SCREW CUTTINC ATTACHMENT. 


All gears accurately cut. 


All feeds positive, 


Machines are self-contained and therefore do not require an expensive foundation. 


BRIDGEPORT MACHINE TOOL WORKS, 


E. P, BULLARD, Prop. 


BRIDCEPORT, CONN. 


New York Office, 89 CORTLANDT STREET, ROOM 86. 
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T. A. Hackworth, South Pittsburg, Tenn., will 
erect works for making hay presses. 


An electric light plant will be put in at Meridian, 
| Miss., by H. C. Floyd and E. Gallagher. 

E. L. Cole, New Orleans, La., is erecting a plant 
to manufacture planer knives and cutters. 
| The Bristol (Pa.) and Trenton Trolley Company 
will erect an electric power house at Bristol. 
| The Wiscasset saw-mill plant, recently burned 
| at Hattiesburg, Miss., will probably be rebuilt. 
| The erection of an electric light plant at Holly 
| Springs, Miss., is contemplated by J.G. Leach. 
| At Franklin, N. H., the needle factory has 
| started to run five and one-half days each week. 
| 
| At Jacksonville 
| will be built. 
} 
| ent. 


Fla., an electric power plant 
George W. Haines is superintend- 


A company is being organized at East Orring- 
ton, Me., to manufacture a newly invented ham- 
mer. 

The Kansas City (Mo.) Steel and Tron Works will 
erect a plant, main building to be 16x150 feet in 
size. 


The Belmont furnace, Wheeling, Va., blew in 
during the week after an idleness of several 
months. 


Works will be built in Columbus, Ga., for the 
manufacture of breech loading shot-guns by Mr. 
Ostrander. 


William E. Ginn, Baltimore, Md., has incorpor- 
ated the Ginn Manufacturing Co. to manufacture a 
scissor sharpener. 


The Metropolitan Sewage Commission, of Bos- 
ton, will erect a large boiler and engine house in 
Charlestown, Mass. 


In Michigan the International Electrical Supply 
and Manufacturing Company has formed in De- 
troit; capital, $500,000. 


The National Sanitary Co., Washington, D.C, 
will manufacture steel carts and wagons. About 
thirty men will be em; loyed. 





The Duplex Car Co. is contemplating building in 
Pittsfield, Me., if satisfactory arrangements can 
be made with the town authorities. 

At Attleboro, the Howard Bullough 
American Machine Co. has purchased a tract of 
land and will erect an $80,000 factory. 


Mass., 


Better outlook warrants Paxton & Vierling, of 
Omaha, Neb., in spending $50,000 on a new foundry 
and on other improvements to their plant. 

The work of making the tools for the new maga 
zine r.fles at Springfield, Mass., is finished, and the 
manufacture of the guns is well under way. 

M. J. Cowles and Frank E. Kellogg have incor 
porated the Cowles-Dennison Manufacturing Co., 
St. Louis, Mo., with a capital stock of $6,000. 

The Reliable Edge Tool Company, of Indianapo 
lis, reports business improving. The company is 
preparing to build new works on a more extensive 
scale, 

Heber Wells, manufacturer of printers’ materi 
als, pattern and brand letters, has removed from 
& Spruce street, New York, to 157-159 William 
street, New York. 

TheE W. Biumer Manufacturing Co., St. Louis, 
Mo., has been organized with a capital stock of 
$15,000. Esaias W. Blumer and Robert Fullerton 
are the incorporators. 

The Hill & Whitney Manufacturing Co. has been 
organized at Berwick, Me., for the purpose of mak 
ing machinery implements. The officers are: Presi- 
dent, Fred H. Hill; treasurer, C. F. Whitney. 


The Kansas City (Mo.) Steel and Iron Works was 
recently organized with a capital stock of $350, 
000, of which one half has been paid in. The com 
pany will manufacture steel, iron, brass and cop- 
per. 

At Cooper, W. Va., a charter has been granted to 
the Bluestone Electric Light Co. with a capital 
stock of $50,000. The incorporators are John 
Cooper, B. Moore and Isaac Mann. They will erect 
a plant. 

We have received the catalogue of the Pawtucket 
Mfg. Co., Pawtucket, R. I., illustrating special ma 
chinery for the manufacture of bolts and nuts 
upon a large scale. The catalogue illustrates com 
plete plants for this purpose, and is a valuable one 
to all interested in this line of work. 

The Ober Handle Co., of Chagrin Falls, O., which 
cut the wages of its employes 25 per cent. last 
November, has gone back to the old seale. The 
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FINE REAMERS 
SPIRAL FLUTES. 


Also Screw Plates, Taps, Dies 
and Machinery. 
Send tor Catalogue. 


Wiley & Russell Mfg. Co., 


GREENFIELD, MASS. 





BOSTON: t! & i3 Oliver St., 


“R. MUSHET’S SPECIAL STEEL” 
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Speaking of LATHES! 


We are building them in various sizes from 10 inch to 
24inch swing, in various lengths, both engine and 
speed lathes. — ! j 
approved, while the workmanship, material and fin- 
ish are of the highest vate , etd 
a : 7 out them, as well as of our planers, shapers, 
Modern Design. you all wd yh tools and supplies. 
bring it. 


BASTIAN LATHE Co.. 


117-119 CULVERT ST., CINCINNATI, OHIO. 


Our designs are the latest and most 
Our catalogue will tell 


A postal will 
Write us for prices. 
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vorks are running full time and the employes are 
ubilant. 
[he Morris Machine Works, of Baldwinville, 
Y, report that their business of making cen- 
fugal pumping machinery has greatly increased 
iring this year, and at present they are working 
iy and night to fill orders. 
The Indianapolis Stove Company is now work- 
g full time with 100 men at work, about two- 
irds its usual force. President Bennett states 
at there is no rush of orders, but enough come in 
keep matters moving at the present pace. 
J. F. Rogers & Co., of New York City, have 
iced the order for a new industrial school build- 
g¢ at Havana, Cuba, with the Berlin Iron Bridge 
.., of East Berlin, Conn. The building will be 15 
eters wide and 48 meters long, constructed en- 
rely of iron and cement. 
The J. W. Chamberlain Co, has been formed at 
fangor, Me., for the purpose of manufacturing 
umbing, steam and hot water apparatus and 
ppliances, with $10,000 capital stock. The offi- 
ers are: President, Joseph W. Chamberlain ; 
treasurer, James E. Chamberlain. 


b 


The Overman Wheel Company, Chicopee, Mass., 
ire unable to fill all orders now, elthough working 
000 men until 100’clock at night, and they may de- 

de torun day and night next week. The company 
have a large demand for their wheels this year, 
and are running behind on theirorders. 


A grindstone recently burst in the American 
Edge Tool Company’s upper shop in Oakland, Me. 
\ portion of the stone weighing nearly a ton was 
thrown with great violence through the side of 
the building, and fell fully 70 feet away. A man 
was working on the stone at the time it burst, but 
escaped uninjured. ; 

Notices have been posted at the gates of the 
Marshall Thread Mills, Newark, N. J., stating that 
the 10 per cent. reduction made in the wages of the 
employes about a month ago is to be restored at 
onee. At the time of the reduction all of the de- 
partments in the mill were affected. The mills are 
now running on full time. 

The Hardy Machine Co., Biddeford, Me., have 
elected officers for the ensuing year as follows: 
Directors, Rishworth Jordan, Luther’ Bryant, 
Charles E. Goodwin, John H. Burnham, Jesse 
Gould, Fred A. Tarbox, Frederick A. Day; presi- 





dent, Rishworth Jordan; treasurer, Fred A. Tar- 
box; secretary and auditor, Jesse Gould. 

The Rue Mfg. Co., 116 North Ninth street, Phila- 
delphia, Pa., have issued a catalogue illustrating 
and describing the ‘‘Little Giant’’ Injector in its 
latest improved form. Besides full illustrations of 
the injector itself, it is shown as applied to various 
purposes, and there is much information in the 
catalogue of interest to users of injectors. 

The Indiana Tumbler and Goblet Co., of Green- 
town, Ind., are erecting an extensive glass factory 
for the manufacture of fine table ware. They 
have just contracted with the Lodge & Davis Ma- 
chine Tool Co., of Cincinnati, O., U.S. A., fora 
complete outfit of machine tools, including lathes, 
shapers, drill presses, etc., to be used in their re- 
pair shops. 

The “W. &S.” Hydraulic Machinery Works, 204- 
210 East Forty third street, New York, have issued 
aspecial catalogue and price list which refers to 
improved hydraulic jacks. These are shown in 
perspective and section, and full information is 
given regarding all the various forms. Screw jacks 
of various kinds are also illustrated and de- 
scribed. 

The town council of Lorain, O., has accepted the 
proposition submitted to it by the Johnson Com- 
pany, of Johnstown, Pa., regarding the location of 
a steel plant’ at that place. Engineers are now 
making surveys of the ground, and the council bas 
pledged itself to make a suitable channel, so that 
vessels can carry material to be used in the erec- 
tion of the plant. 

The National Lead Co , of No.1 Broadway, New 
York, have issued a small pamphlet entitled, 
“Anti-friction or Babbitt Metals.’’ While it of 
course, intended primarily as an advertisement of 
the anti-friction metals made by this company, yet 
it contains a good deal of matter which is instruc- 
tive for mechanics, and the pamphlet is well worth 
having. It is sent upon application. 


The American Tin Plate Machine and Manu- 
facturing Co., of Linfield, Pa., has its plant in full 
operation, making about 10 tons a day of finished 
plates. The company has closed a contract for 
the entire output of the plant for some time to 
come. The improved automatic continuous ma- 
chinery at present in use is being duplicated, and 
the output will, therefore, be doubled. 
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Translated by HENRY HARRISON SUPLEE. 
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HENRY CAREY BAIRD & CO.,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia. 
"Our New and Revised Catalogue of Practical and Scien- 
tifie Books, 88 pages. 8vo., and our other Catalogues and Cir- 
culars, the ‘whole cover.ng every branch of Science applied 


to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


Second-Hand Machinery 
FOR SALE. 





2 36 in. x 11 ft. Horizontal Stationary Boilers. 
112 H.-P. Upright Engine (Greenfield). 

118 H -P. Upright Boiler. 

1 15 H.-P. Horizontal Engine. 

1 14 to 14 in. Open Die Bolt Cutter. 

1 24 in. x 25 ft. Engine Lathe. 

2 No. 2 Roots’ Blowers. 


2 No. 6 Roots’ Blowers. 
Also other Machinery at Low Prices. 


COOKE & CO., 
163 AND 165 WASHINGTON ST., 


NEW YORK. 











The Elliott Drill Press 


FOR ANY LIGHT WORK 
LARGE RANGE OF WORK - LOW PRICE 


THE ELLIOTT DRILL. 





Now Manufactured by 
A. J. WILKINSON & CO., 


180 to 188 WASHINGTON ST., BOSTON, MASS, 
3END FOR CATALOGUE, 














“Star” Screw Cut- 
Foot Lathe ting Auto- 
Swings matic Cross 
9x25 in. A Feed, etc. 
tener * enema enc 
ee 
Scroll Saws, Hi Catalogue 
Circular ‘ree 
Saws, Lathes] of all our 
Mortisers. Machinery. 








sail Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y. 


THE FOK PATENT OP OPEN SIDE SHAPER. 








No springing of ram. 
No overhanging tatle. 

uick Return, Stroke 
Under Perfect Control. 
Can be Instantly Ad- 
arated 1 16 in. 

o Screws to } ) 
Powerful, Quick, 
Nrite for 





with 
Accurate. 
circular. 


The Fox Machine Go., 
.. 325N. front St, 
| Grand Rapids, Mich. 


135 Finsbury Pavement, 
London, England. 





A Raleigh (N. C.) dispatch says: <A new cotton- 
mill, to be built by neighboring farmers, who are 
to take stock to the amount of $100,000, is to be 
erected in the country on Coddle Creek, in Ca 
barrus County, N.C. The location is near 
cord, where there are a number of cotton-mills. 
There is said to be fine water power on Coddle 
Creek, by which the new mill will be run. 

Latest news is that the Howard Bullough Ameri 
can Machine Co.is to erect an $80,000 plant, in 
Attleboro, Mass. The concern was offered 25 
acres of land and taxes ten years, which is equal 
to $60,000, but this has not been accepted. At 
present the company has a large number of me- 
chanics and draftsmen at work in Pawtucket, 
manufacturing tools and patterns for the new 
firm. 

We have rec 


Con- 


‘ived from the Harrison Safety Boil 
er Works, Germantown Junction, Philadelphia, 
Pa., a catalogue which fully illustrates and de 
scribes the Cochrane feed-water heaters and puri- 
fiers and special heaters, some of which have been 
illustrated in our columns. The catalogue con- 
tains a great deal of information which will prove 
useful to those in charge of, or interested in steam 
plants, to whom it is sent on application. 

The Vulcanized Fiber Co., of Wilmington, Del., 
have issued a catalogue and price list which gives 
full information in regard to the wide variety of 
mechanical articles which are made by this com- 
pany from what is called vulcanized fiber, flexible 
fiber and graphoid fiber. These materials are used 
for washers, thrust bearings, journal bearings, 
slides, engine gibs, and for a great many other 
similar purposes. The catalogue is sent upon ap 
plication. 


The new electric light and power station for the 


Brush Electric Light Co., at Baltimore, Md., will 
be one of the finest in the Southern States. The 
boiler room is 53 feet wide by 129 feet long. The 


dynamo room is 130 feet square, the floor space in 
the latter is entirely free from posts. The roofs 
are designed and built by the Berlin Iron Bridge 
Co., of East Berlin, Conn., and are built entirely 
of iron, covered with their patent anti condensa- 
tion corrugated iron roof covering. 









We have received from Patterson, Gottfried & 


Hunter, Limited, 146-150 Centre street, New York, 
‘Price List No. 3 of the American Brass Manufact- 
urers.”’ This gives prices of everything usually 


made by brass ‘manufacturers, including roll and 
platers’ metal, slitting metal, sawed 
metal, scrap, jewelers’ or gold metal, high brass 
rods, wire in coils, ete. It also contains a table 
showing the difference between what is called the 
“London,” the and the Brown & Sharpe 
wire gauges,a table giving the weight of copper 
and brass wire, one giving the weight of 
plates, and showing the weight in pounds of 
sheet and bar brass. 


sheet brass, 


Stubs’ 


brass 
one 


The of Chattanooga, Tenn., in its 
weekly review of the industrial situation in the 
South for the week ending April 23d says:. The 

strike among the coal miners in the Birmingham 
and Jellico districts of Alabama and Tennessee has 
unsettled business for the time being. It has not 
proved to be as general as was predicted, but sev 

eral thousand men have gone out of the mines. 
Impartial observers believe that the strike will be 
a short one, partly because the demands of the 
strikers are considered to be extreme, and also 
because there is a lack of funds with which to sup- 
port them while out of work. In addition to the 
reductionin freight rates on iron pipe to Northern 
points recently announced, a reduction of a similar 
kind has been made to Southern and Southwestern 
points, to take effect May Ist. It is unfortunate 
that these reductions are counterbalanced by 
labor troubles. As it is claimed that fuel supplies 
are sufficient for a month to come, it is hoped that 
an adjustment will be made before that time ex- 


Tradesman, 


pires. In other industrial lines reports are en- 
couraging. The effects of the cold wave have not 


proved as disastrous as was anticipated. 


Special Agent Ira Ayer reports to the Treasury 
Department that during the quarter ended Decem 
ber 31, 1893, thirty-nine firms manufactured 27,351,- 
241 pounds of tin and terne plates proper, against 
an output of 27,145,480 pounds by thirty-five firms 
during the previous quarter. Of the output 15, 


907,669 pounds, or more than 58 per cent., were 





LECOUNT’S NEW EX 


Amateur’s Size. 
faking anything from 
# to 1 inch inclusive. 
(oul: er $5.00 

Patented Dec. 25, 1877 
IF YOU WILL 7a THIS TOOL YOU 


These gocds are tor sale by CHAS. CHURCHILL & CO. 





PANDING MANDREL. 


Machinist's Size, 


PRICB. 

Sve wewiasleneuees tol in. $10 

Do anicasreas eccsd, © TE ae 
8 =e 12 “* 48 
Stqphangwes a. * 
“ 4 “oe 44 


WILL NOT REGRET THE E XPENSR. 


Cc. W. LECOUNT, SOUTH NORWALK, CONN. 
SPECIAL MANDRELS FOR SPFCIAL JOBS MADE TO ORDER. 
. L't’'d. 


21 Cross St., London, England. 








ano TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 





FITCHBURG 


AND OTHER 


SEND FOR 
CATALOCUE E. 





48-inch Planer. 


FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF THE CELEBRATED 


ENGINE LATHE 


METAL-WORKING MACHINES, 


FITCHBURC, 
MASS. 









BOVwe 


Caissons for 


. . 
a6 ee 


BUILDERS IRON FOUNDRY, 
FOUNDERS AND MACHINISTS, PROVIDENCE, R. 1 


IRON CASTINGS 


Bridge Piers. whe as 
Plates for Lining 
Se VeVeVeVesesesesetsse 








Tunnels. 





ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable, 
Compact and Cheap; also lortable Forges, Tuyere 
Irons and Foundry Blowers. 


K. 


> 
v 


NEW YOR 


e: 601 MANHATTAN BUILDING. 


a 
°] 


CONNERSVILLE, IND. 


Chicago Off 
S. TOWNSEND, Gen. AGT, ) 163 & 165 Washingto 
Please Mention This Paper. 


P.H. & F. M. ROOTS, Mfrs. 





COOKE & C0., Selling Agts. 5 


5. 








WORTHINCTON 
STEAM PUMPS 


FOR ALL DUTIES. 


HN, 
HW 


AF 
ty 





HENRY R. WORTHINGTON, 
NEW YORK, 


BOSTON, PHILADELPHIA, 
ST. LOUIS, 


CHICAGO, 
DENVER. 
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made from sheets rolled in the United States, and 
of this amount 15,309.009 pounds, or more than 96 
per cent., consisted of the class of plates weighing 
less than 63 pounds to the 100 square feet. The 
quantity of American sheet-iron and steel made 
into articles and wares terned or tin-plated was 
1,244,707 pounds. This makes the aggregate out- 
put of tin and terne plate for the quarter 28,593,948 
pounds, against 28,198.293 pounds for the previous 
quarter. Three new companies made their first 
sworn returns. The production of black plates in 
the United States was 19,679910 pounds. Of the 
thirty-nine firms, twenty-one used wholly Ameri- 
can plates, twelve both American and foreign 
plates, and six used only foreign plates. 











Machinists’ Supplies wt. teen. 


NEw York, April 28, 1894 
fron—American Pig—We quote Standard North 
ern brands, No.1 Foundry, $12.50 to $13.25; No. 2, 
$11.50 to $12.25; Gray Forge, $10.75 to $11.00. South- 
ern brands are quoted at $12 00 to $12.50 for No. 1 
Foundry; $11.00 to $11.50 for No. 2, and $10.50 to 
$11.00 for No. 3. 

Antimony—The market is dull and quiet. We 
quote L. X.. 94e. to 93¢c.; Cookson’s, 10c. to 
104gc.; Hallett’s, 8.65c. to 8.75¢e., and U. S. French 
Star, 10c. 

Lard Oil —Prime is quoted at 63c. to 65e. 

Copper—The marget is dull. The nominal quo 
tation tor Lake Copper is 91éc. The demand is 
light. Casting Copper is held at $l¢c. to 94e 

Lead—The market is quiet and the d+ mand in- 
different. The general quotation is 3.45¢c. for 
prompt delivery. but it is believed that 3 40c. would 
buy. Some business for summer delivery has been 
done at the latter figure, 

Spelter The market is firmer. Holders have 
advanced their New York delivery price to 3.60c. 
and 3.70c. The firmer views of sellers are said tobe 
due 10 a sale of 550 tons for delivery West ata 
price equivalent to 3.55¢ here. 

Tin—The market is sensitive and tending up- 
wards. Sales have been made at 19.85c., the ask 
ing is 19.90c. The change to higher prices is due 
to the London market 
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’ ats 
*WANTED* 

** Situation and Help”? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded, 


Wanted—Situation, stamp’g w’ks. Sup't, Am. Ma. 

A prac. mech., 8 yrs. foreman, wants pos.; age 
34, habits Al. Foreman, AMERICAN MACHINIST. 

Situation wanted by first-class patternmaker. 
Address La. B., AMERICAN MACHINIST. 

A mechanical draftsman de-irces engagement. 
Address Staff, AMERICAN MACHINIST. 

Mech. drafts'n, 5 yrs. exp., has tech. education, 
desires position atter June 1st. Box 70, Am. MACH. 

Patternmaker wishes pos.; good capable work 
man with best of refs. W.C.S., Am. MACHINIST. 

Toolmaker, machinist, 34, experienced on hard 
ening fine tools, care of tool-room and shop mach’y, 
wants position. Box 68, AMERICAN MACHINIST. 

Young draftsman, graduate of college in Swe 
den, desires position; salary a secondary consider- 
ation Address Box 69, AMERICAN MACHINIST. 

Blacksmith wants a position: tool-work a spe 
cialty; wi'l pay for all tools spoiled in hardening. 
Address Box 71, AMERICAN MACHINIST. 

A mech. engineer, thorough machinist, good de- 
signer and draftsman, dcsires situation with grow- 
ing concern; will invest $500. Advance, Am. MAcH. 

A practical mechanic with extensive exp. as 
foreman (machine tools and manufacturing), de- 
sires position; Al reference. W., Am. MACHINIST, 

A skillful mechanical engineer, Al draftsman 
and designer, familiar with structural work and all 
kinds of mach’y, desires pos. Box 73, AM. MACH. 

Wanted—Position by a machinist and toolmaker 
who is ¢ apable of taking charge of works. Address 

‘*Energy,’’ AMERICAN MACHINIST. 

Wante d—Plac eas superintendent or foreman by 
first-class toolmaker and machinist ued to close 
interchangeable work; can work men to advan 
tage. Address Box 74, AMERICAN MACHINIST. 

Draftsman and vise hand; graduate cf a techni 
cal school in Germany; have some experience in 
designing: wishes position in drawing-room or 
shop. Address H. F., 15, AMERICAN MACHINIST. 








CLEVELAND TWIST DRILL C 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 


CLEVELAND, O. 


COR. LAKE & KIRTLAND STS. 


100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, En. 
5 Neue Promenade, Berlin, C., sieves 





DETROIT TWIST DRILL Co., DETROIT, ‘MICH. U8. A 


SOLE MANUFACTURERS or 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 








Endorsed by Practical Mechanics Everywhere, 


Send for Catalogue. 





FOR SALE—GEAR CUTTERS. 


One 48” Gleason Planer. 


One 42’’ Gleason Planer. 


One 72” Niles 


Rotary, Automatic Feed. One 36’ Blaisdell, Hand Feed. All in perfect 


condition, good as new. 


Write for full descriptions and prices. 


ROOTS CO., 


CONNERSVILLE, IND. 





FOOT orn POWER, 
FoR METAL or WOOD. 


P. H. & F. M. 


DAW #8, 


TRUMP BROS. MACHINE CO., Mfrs., 


WILMINGTON, DELAWARE, 


For sale by CHAS. CHURCHILL & CO., Ltd, 
London, England. 





IF YOU WANT ANYTHING IN THE LINE OF 


DROP PRESSES:DROP HAMMERS:STAMPS 
OR AUTOMATIC DROP LIFTERS ° 


SEND FoR CATALOSUE 


| aE 








BLAKE & JOHNSON, 


ea aa 
O)) ASS 


order. 


SS 





WATERBURY, CONN. 


Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half round, flat, or square wire, 
similar in shape to those shown in the cut herewith. 


Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
pater prices for either machine or the goods, whichever may be desired, 


=” Bicycle and Labor Saving Machinery a Specialty. 





E.W.BLISS CoO., 


1 ADAMS ST., BROOKLYN, WN. Y. 


‘sassaud 
‘SSHONNd 


DROP HAMMERS, SHEARS, 
DIES AND SPECIAL MACHINERY, 


The STILES & PARKER PRESS CO. 








A SPLENDID 16-INCH LEVER DRILL 


CAT. NO. 38. AT VERY LOW PRICE. 





THE GEO. BURNHAM CO., Worcester, Mass, 
ADJUSTABLE 

POWER 

PRESSES 


NEW IMPROVEMENTS. 
Unsurpassed for General Use of 
Tin, Brass & Sheet tron Workers. 
WORKMANSHIP GUARANTEED. 
WELL DESIGNED. 
MATERIALS OF THE BEST. 
Special Prices. Send for Circulars, 
Springfield Mach. Tool Co. 
SPRINGFIELD, OHIO. 
NEW YORK AGENT 


J.J. McCABE, 14 Dey St. 















Any manufacturer of machinery requiring a young 
mechanical engineer as salesman, possessing push, 
enterprise and good address, will find a pemeie for 
dull times by addressing Phila., care AMER MACH. 


Permanent position wanted by first-class machin- 
ist and toolsmith; all-around man; 19 years’ ex- 
perience; job as repairer in factory preterred. 
Address K. B., AMERICAN MACHINIST. 


Advertiser wishes to communicate with respon- 
sible firm to manufacture new type gas engine; 
simple, economical and higher ¢ fficiency than any 
other. Address Gas Engine, AMER. MACHINIST. 


Wanted—Position as foreman in iron foundry, 
one familiar with all kinds of light and heavy 
castings in green, dry sand, and loam; references 
from last employer. P.H. Fox, Am. MAcHINIST. 


A first-class man having 12 years’ experience in 
the manufacture of steam engines on a large scale 
on the interchangeable plan and jig system, desires 
a position as supermtendent. Address C. D., 
AMERICAN MACHINIST. 


Bus'ness opening—A superintendent wanted for 
a long established company building Corliss en- 
gines and heavy machinery specialties, a man 
baving $10.000 to $25,000 to invest in the business 
ard to take charge of the manufacturing depart- 
ment: only men well up in best methods of low 
cost work in machine shop and foundry and having 
record with successful companies will be consid- 
ered. Address *' Corliss,’’ care AM. MACHINIST. 





+ MISCELLANEOUS WANTS 4. 


Advertisements will be inserted under this head a: 
85 cents per line, each insertion. Copy should be sent | 
reach us not later than Saturday morning for the ens, 
ing week's issue. Answers addressed to our care wi 
be forwarded. 





Cheap 2d hd lathes & planers. S.M.York,Clev'd,« 


Best Steel Flue Scrapers. Kelley Co., Erie, Pa 
For Sale—Secon4-hand drill presses.engine lath: 
& planers. Dietz, Schumacher & Co., Cincinnati, ¢ 


Light and fine machinery to order; Foot Lath 
Catalogue for stamp. E. O. Chase, Newark, N. 


Calipers, Surface Gauges, etc. Catalogue fre 
Send forit. F. A. Welles, Milwaukee, Wis. 


Proposals wanted for the immediate construct 
of a15-ton geared locomotive. Engineer, Am. Macy 


For Sale —Successful and paying machine sho 
and foundry. Good reasons for selling. Addres 
Box 72, AMERICAN MACHINIST. 


Introduction and negotiation of American pat 
ents and machinery to English manufacturers and 
agents. Write for circular to Geo. Richards. M. | 
M. E., Mechanical and Consulting Engineer, No. 
Laurence Pountney Hill, London, England. 








AMERICAN GAS FURNACE CO., 


3: OL, GAS PLANTS 






Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and syste 
matic application of HEAT. 


CATALOGUES ON APPLICATION. 


No. 80 Nassau St., - NEW YORK. 


ENGLISH AGENCY: 
#5 Chas. Churchill & Co., Ltd., 21 Cross Street, 
Finsbury, London, E. C., England. 





BARCAINS IN 
Second-Hand Machinery. 


We offer at very attractive prices, a lot of 
machinery from 


THE NEW HOWE SEWING 
MACHINE CO.’S PLANT. 


INCLUDINC, 


Engine Lathes, 
Milling Mac hines, 
Hand Lathes. 
Planer, Drill Press, 
Screw Machines, 
Gear Cutters, ete. 
Also a large stock of 


SECOND-HAND MACHINE TOOLS 


of all kind, in excellent condition. Write for 
complete list, descriptions and prices. 


GARVIN MACHINE CO., 
LAIGHT and GANAL STS., NEW YORK. 


MACHINERY 


NEW AND SECOND-HAND. 


Shear No. 27, 30 in. throat, 34 in. plate. 

Above entirely New, made by Bement, Miles & Co. 
Boiler Rolls, 8 ft. 3in and 10 ft. between Housing. 

Boiler Punch, 21 in., 30 in. and 38 in. throat. 

57 in. Swing Driving Wheel Lathe, Double Head. 

98 in. Hydraulic Rivetter. A1. 

15 Ton Hydraulic Crane. Al. 








ENGINE LATHES, PLANERS. 

72 inches x 28 feet. | 72 inches x 25 feet. 4 Heads. 
51 “ “ 69 sa | es 1 a 
480«O« 16“ io. SS Se 
ov wm a ee ae 
2 “ 24 and 16 feet. - es ee 
24 “ 25 feet. For Frog and Switch work. 

30 inches x 2 feet. 1 Head. 


Other Sizes. | 30 
Profiling Machine, P.& W. No.1. | 
No. 1 Universal Miller, B. &S. 
2,500 Steam Hammer, Morgan. 8, 12, 18 in. Slotter. 
200 Bradley Upright. Drills, Radial and Post. 
Lot of Polishing Machines. Screw Machines No.]1,2,3, P.& W. 
Shafting, Belting. Dynamo for Electro-plating, ete. 

Hand Lathes. 


SEND FOR OUR LATEST LIST. 


GEO. PLACE MACHINE CO., 


Warehouse: 511 and 513 WEST 13th STREET. 
Office: 120 BROADWAY, NEW YORK. 


Smaller Sizes Siena, 
9, 12, 14, 24 and 26 in. Shaper. 





VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches and Elevators, 


PROVIDENCE, R. I. 


Second-Hand Machinery 


Modern Style, in Good Order, Being the Equipment cf a 


MACHINE TOOL SHOP 
ENCINE AnD BOILER WORKS 


WILL BE SOLD LOW BEFORE REMOVAL. 
IRON PLANERS, ENGINE LATHES. 


19 in. x 3 ft. Wheeler. 12 in. x 6 ft. Reed, 
20 * x 4° Lathe & Morse. rF 13 °° x 6 * Blaisdell. 
22 ‘ x 6“ Wheeler. 14 “ x 6 ‘* Hendey. 
24“ x 4° Blaisdell. 16 ‘* x 6°‘ New Haven. 
24 “ x 5‘ New Haven. 16 ** x 8 * Ames. 
24“ x 6“ Wood Light. SAMOS BL. _ Rady. 
26 x 8 * Pease. 18 “ x 8** Putnam. 
30 ‘* x 6° ‘“ 266 «68 Pre ntiss, 
30 x 19 “ “ as“ zhH* 
g2° x “ Wood Light. as * 2io ‘bile. 
36 ** x 4 * Pease, 32 “* x 16 “* Gleason. 
36 ‘* x10 “ Gleason. 35 “ x 15 ** Hewes & Phillips. 
60 “* x24“ Heavy Pattern. 36“ x 18“ Putnam. 
48“ x 17 ‘* Hewes & Phillips 
SHAPERS, on 8 ** Lincoln. 


Pit Laibe. 72in , F. Plate. 


6 in. Stroke, C Ss 
har aa MILLING MACHINES. 


g * Gould. 


i ** “ Hendey. B.& S No. 1 Universal with 
16 ** = Gould & Eber. Cutters, Arbors, &c All order 
a * Triple Geared. Garvin No.3 Bk. Gears auto fa 
eS ae Cincinnati No 2 Bk. Gears auto. 
SLOTTERS. fd. . 
10 in. Stroke, Lowell. HAMMERS. 
ss “ Hewes & Phil. 50 lb. Helve, Bradley. 
ie Steam, Ferris & Mile s 
DRILLS. 800 ¢* 
20 in. Swing, Prentice. —__ Drop with Lifter, Farvell 
22 a“ rs oundry. 
2% rie, Pull, MISCELLANEOUS. 


Old Style. 


Radial Drill, 86 in. B. & 8. No. 3 Universal Grinder 


with all atts, Good as new, 
; Bor and Turn. Mill, 38 in. 
BOLT CUTTERS. Vert. Turret Borer, B. & S. 
+s] in. Complete, ** Acme.” Gear Cutter, 36 in. 
National. Boiler Rolls, 6, 8 and 10 feet, 


J. J. McCABE, 


SUCCESSOR TO 

E. P, BULLARD’S ‘14 Dey St., 

N. Y.Mach’y Warerooms. NEW YORK. 
FPOR SALE. 


The following machinery, used but a short time, guaran- 
teed first-class condition. Prices and tu:ther particulars upon 
application: 

1 No. 24 Pratt & Whitney Screw Machine with wire feed, 
revolving head 

4No, 2 Pratt & W hitney Screw Machine with wire feed 
revolving hea’ 

1 Brown & Sharpe No. 3 Universal Cutter and Keamer Grinder 

130 in. Kichard’s Open Side Planer, 10 ft. table, Pedrick 

Ayer makers. 

1 Beaman & Smith Horizontal Boring Mill, table 6 ft. x 10 ft. 
with 5 in. bar. 

250in. Gould & Eberhardt Entirely Automatic Gear Cutters, 
will cut worm, spura d bevel gears. 

14in. Hurlburt & Rogers Cutting-off Machine. 

1 No. 2 Garvin Spring Coiler with die for cutting springs and 
looping them. 

1 Adt Wire Straightening Machin 

215 in. Bardons & Oliver Monitor Lathes with draw back 
collett 

1 No. 3 Garvin 4 Spindle Drill Press. 

1 Garvin Screw Slotting Machine. 

1 Pedrick & Ayer 8in. Wing P. ate nt Wet Grinder. 

5 American Tool and Machine Co.’s Speed Lathes, 14 in, swing, 
with dovetail set over and 2 motions to spindle. 

910 in. Speed Lathes with quick return to spindle for drilling 


C C. WORMER MACHINERY CoO. 
565, 67 and 59 Woodbridge St., W., DETROIT, MICH 














PATENT UNIVERSAL 


SCREW-CUTTING 


CENTRE, DEPTH. ANGLE, 


axo TWIST DRILL GAGE 


J WYKE&CO E Bosron Mass 
MFR'S FINE MACHINISTS TOOLS. 
SEND FOR LISTS-—— 


CHA? CHURCHILL& CO..LTD Acts 








21 CRos SST. Finspury, LONDON ENG 





WE LEAD, OTHERS TRY TO FOLLOW. 





If it is not true that we are buildin 


THE BEST BLOWER pow on the 


market, why this haste on the part of others to discard methods of construction long 


considered by them as good enough, and w 


When you require a positive blast an 


write to 


“| their efforts to imitate our new ideas? 


want something efficient and economical, 


THE CONNERSVILLE BLOWER CoO., 


CONNERSYILLE, IND. 



































May 


3, 1894 


AMERICAN 


MACHINIST 








THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 
Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 
Tools, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
and other 
Machinery. 











Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 





T. Shriver & Co 333 East 56th St. 


MANUFACTURERS a! 


—BRAYELING CHANES 91528 tn, To 
e opera 
by Electricity. ™ y Hand, or wholly orin part 











New Complete Illustrated Catalogue—Free. 


Norton Emery WHueEEL- Co., 
WORCESTER, MASS. 












Send for Circulars 
and References. 


TRAVELING CRANES. 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 
ALFRED BOX & CoO., 
Front, Poplar and Canal Sts., 
PHILADELPHIA, PA 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 











SEND FOR CATALOCUE. 
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2343 & 2345 
Callowhill St., 


PHILADELPHIA, PA. 









CATALOGUE OF OVER 300 
PAGES SENT ON AP- 






LARGEST 
LINE IN THE WORLD 


THE VERNON | 


Revolution Counters, Car Fare Registers, &c. 


@ Positive Motion. 
. Steel Gearing. 
Brass Wheels. 


Absolutely 
Accurate. 


§. M. BALZER, 


| Manufacturer of Count- 
ing and Measuring 
Machines, 


129 Worth Street, 
NEW YORK. 
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om 


Cranes 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


7TO2 Temple Court, CHIcCAGo. | DETROIT, 
New Yor« Orrice, 182 Front Sr. MICH. 





SENT HER IN DECATUR FOR $2.00. 


A first-class Center Indicator, also a first-class Outside or Insid« 
{ndicator combined in one tool. Just what every machinist or tool- 
maker wants and ought to have. Write for circular. 


J. T. SLOCOMB & CO., Providence, R. |. 


AMERICAN MACHINERY IN EUROPE. 


Evagtioal mechanic who has had many years successful 
rience in England, Scotland and on the Continent, 
sellt ng and erecting c \mplic ated machinery, wishes to 
represent some American concern abroad in similar ca 
pacity. Compensation to depend on success. Best refer- 
ences from parties represented there. 








Box 52, AMERICAN MACHINIST. 





RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 

The demand for back numbers of 
the American Machinist, containing | 
this valuable series of articles. has | 
been so great, that, notwithstand- 
ing it has compelled us to issue 
special reprints of several of the 





of mechanics. 


articles, our stock is now limited to 
complete sets, with the exception 
of two or three issues,and orders can 
| hereafter be filled by the set only. - 

A number of engineering schools 
are using these articles in lieu of a 
| Some book on this important branch 


| mail to any address in the U.S.. Can- 
ada or Mexico for $5.00, postpaid, 


The set of 92 papers will be sent by 
| 
and toany foreign country for $7.00. 


Order now before our stock 
of papers is exhausted. 


ADDRESS : 


American Machinist, 
208 BROADWAY, 
NEW YORK. 





The Sample 
Tells the Story. 


Asample of Dixon’s pure flake lubricating 
Graphite, with interesting and instructive 
pamphlet, 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 
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» The National 
= Feed-Water 
‘Heater 


A brass coil Heater 
delivering water to 
the boiler at 210° 
Fahrenheit. 

500,000 H. P. sold. 
Prices low. Satis 
faction universal. 


" ‘The National 
Pipe Bending 
Co. 
82 River St. 
New Haven, Ct. 











Ask your nearest Dealer, or send to the 
Manufacturers for 


THE LATEST 
” IMPROVED DRILL CHUCKS, 


Strong, Accurate, Durable, Cheap. 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 





Style A, Three Jaw. Style B, Teo. Jaw. 


Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng. Awards at the World’s Fair. 





CUSHMAN CHUCKS. 


We have recently improved our full line of Geared Scroll Chucks 
and have also added 10% inch and a 15 inch. 
application. 

Send for our catalogue of all kinds of Lathe and Drill Chucks. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 


LATHE AND DRILL CHUCKS. 


Prices and discount on 





Buyers should note quality first 
and then price. We have made im- 
provements which greatly increase 


the durability and accuracy of ouf 
tools. Please investigate our claima 
We carry a large variety in stock, 
and design chucks pon | chucking 
tools for special purposes. ae 
you read our late catalogue § 
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SECTION INDPT 





PEQ DRILL. 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & Co., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 





1884 PAT 








SKINNER CHUCKS. 


Independent and Univer- 


Jordan Planer Chucks, 


SEND FOR CIRCULAR, | 





sal Chucks, Combination 

Cc. WwW. JORDAN Lathe Chucks with patent 
4 Wayne St., reversible jaws, Drill 
WORCESTER, MASS. Chucks, Planer Chucks 


and Face Plate Jaws. 


SKINNER CHUCK 00., 


New Britain, Conn. 








The National, 


INDEPENDENT, 
UNIVERSAL, or 


Chucks: 


Est'd 1882. Strongest. Easiest to change. Best finish. 
Reversible Jaws (patente ag ziving 5 changes in- 
cluding every possible position. fr. LUSTRATED CATA- 
LOGUE sent. Liberal discounts. Prompt shipment, 
Address W. WHITLOCK, 
39 Cortlandt Street, N. Y¥. 
Works, 1300 Hudson, Hoboken, N. J. 


SEND FOR CATALOGUE, 





Write The Pratt Chuck Co., Clay- 
ville, N. Y., U.S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS. 


Will drive either straight or Taper Shank 
Drills, Reamers, Rose Bits, etc., of any size, 
without a possibility of their slipping. 
FOREIGN AGENCIES; 

Ph. Roux et Cie., 54 pomeres du Temple, aris, 
France; E. Sonnenthal, « Neue Promenade No, 5, 
Berlin, Germany; Selig, Sonnenthal & Co., 85 Queen 
Victoria St., London, E. C., England. 





JAPANNING, TINNING, NIGKELING, 


And all kinds of FINISHING. Best facilities for 
manufacturing small articles in Brass and Mallea- 
ble Iron. Send sample for estimate. 


H B. MAXWELL, 420 & 422 W. Court St., Rome, N.Y, 


The Andrew Patent Drill Chuck. 


The only chuck ever introduced, me- 
chanically correct. Will hold the heaviest 
taper-sbank boring bars, for all kinds of 
work, without marking or bruising the 
shank. All taper-shank tools with the 
flat ends broken off, used just as well as 
new tools. Endorsed by all prominent 
twist-drill makers and mechanical ex- 
perts. Send for Catalogue. 


Cincinnati, Ohio. 











M. IL. ANDRE w & CO., 





CUTTING DIES FOR 


Cloth, Paper, Rubber,ete, 


Best Steel, Finest Workmanship. 


American Sta-dard Gauge & Tool Workr, 


DEL 


elahle 7 2 SHELL 
Adiustable - y REAMERS 


54 inch to 5 inch. 
JAMES A. TAYLOR & CO. 
Send for New Pamphiet, 





THE 
Hoggson & Pettis Mfg.Co., 
NEW HAVEN, CONN. 
Mfrs.of the Celebrated Sweetiand Chuck, 


x BEAM CALIPERS 


8 =i 5 2 3] isa EN 5 SIZES 


Any graduation, 
Also Vernier and Metric System. 
Milk WARRANTED ACCURATE. 
{ IT WILL PAY YOU to send for my circulars and 
" prices. E, G. SMITH, Coluribia, Pa. 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 





















Cut Theoretically Correct. = 
For particulars and estimates <u to 


HUGO BILGRAM, 


MACHINIST, 


uccessor 
BREHMER BROS., 
440 N, 12th St,, Philadelphia, Pa. 


(UVEr 4,000 I “i 


















SEND FOR CATALOCUE. rl ry Sa Mai 
(PRPASTER MACHINE SCREW co 3 y 5 Bie 
ZARA AI A 





MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
Wo Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 


Cap & 
Manufacturers of Set, Cap ¢ COFFIN & LEIGHTON, SYRACUSE. N. Y 


Machine Screws, Studs, etc. 


HYDRAULIC MACHINERY, 


PRESSES, PUMPS, 
PUNCHLS, JACKS, 
VALVES, FITTINGS, 
PACKINGS, ACCUMU- 
LATORS. 


eW. a5. Hydraulic Machinery Works, 


WATSON & STILLMAN, 








Proprietors, 








Hydraulic Frame Bender. 204, 206, 208 and 210 East 43d SL., NEW YORK, Curb Press, 




























AMERICAN 





May 3, 1894 


MACHINIST 











AMERICAN WATCH TOOL CO. 








LATEST IMPROVEMENTS. 
NEW STYLE. 
NEW PRICES, 

AN GROWING RAPIDLYinFAVOR 


The Highest Award at the World's Columbian Exposition. 


rhe most meet to RIVETT LATHE 


—MADE BY— 


FANEUIL WATCH TOOL CO., 


BRIGHTON, BOSTON, MASS., U.S. A. 
Anybody interested, write for particulars. 
HILL, CLARKE & CO., Selling Agents. 
Boston, Mass., and Chicago, Ill., U. S. A. 


14”, 16”, 18”, 22” and 24” 
ENGINE LATHES, 


——— AND ——— 


52”, 80” and 120” 


RADIAL DRIES. 
Dietz, Schumacher & CO., 


Cincinnati, Ohio, U.S. A. 

















ATTENTION. 


WE SHALL HEREAFTER HAVE A FULL 
LINE OF OUR OWN MACHINE TOOLS, 
CONSTANTLY IN STOCK, AT THE WARE. 
ROOMS OF 


Dawson & Coodwin, 
57 §. Canal St. 


CHICAGO, ILL. 


UNIVERSAL BRASS WORKER, 





This machine is adapted to a very large class of brass 
and iron work, covering the features of the Monitor Lathe 
in a superior manner. ‘Ihe Universal Brass Worker has 
accomplished a saving of fifty per cent. on certain classes 
of brass work over the Monitor Lathe and we shall be 
pleased to heat from you stating what pieces you have to 
We keep one of these ma- 


produce in large quantities. 


chines under the belt in our shop, ready to show at all 


times. 


THE LODGE & SHIPLEY M. T. CO., 
-CINCINNATI, O., U. S.A. 


FLATHER & COMPANY, 


NASHUA, N. H.,, U.S. A. 


“Wy LATHES, 


SCREW MACHINES, 
PLANERS AND SHAPERS. 


BICKFORD DRILL AND TOOL CO. 


3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 


BORING AND TURNING MILLS. 





















The Flather Lathe, 22 inch. 











@ aN wats x 
| |(EUFFEL&ESSER | 


new york ~Y. || 6 | 
Branch: 265 State St. Chicago, 1 fy 






Manufacturers of Mm, i 
Drawing Materials, | |] |; 
Surveying Instru- | | |) 

ments, &c. 1 


P, BLAISDELL & CO., 


Manufacturers of 


“Machinists Tools, 


WORCESTER, MASS, 


[lbro Worm and Worm Gear 


Consumes less 









Sica Drawing Instruments, Extra and “Be ast Quality 
German Drawing Instruments, Paragon, Duplex, Univer 
sal, Anvil Drawing, Helios, Blue Process Papers, Scales 
Triangles, T-Squares, &c. 
Slide Rules: Mannheim, Duplex, Charpentier, &c. 
Catalogue on application. 











THE COLBURN KEYWAY CUTTER. 


power and gives 
; THE LATEST THING OUT. 


better results This machine works 
| on an entirely new prin- 
¢ ‘ > ciple. Will cut perfect 
than any other keyways either straight 
Sony ps or taper through wor 
Sy stem, In for- of any diameter, shape 
ti | or size. By means ot the 
mation » -eT- mproved upper guide 
: cheer TS bar, the tool is held 


rigid ,insuringa perfect 
ly straight cut through 
out the stroke. All chips 
come out clear of the 
working parts of the 
machine. Micrometer 
screw regulates depth 


fully furnished, 


Seal 
> The Albro-Clem = 





4 k 

Elevator Co. Pe Ei nd Sxnet duplication 

] -y— of same this machine 

CTS gg Lg 

4]] & 4]3 Cherry St., containing new rule for Standard Dimensions of ‘Keys Sod 


eyways. 


SPECIAL OFFER. 


On account of changes in the sizes of our Screw Machines, we have decided to close 
out all our present stock of late model machines at a price 


10 PER CENT. BETTER THAN OUR REGULAR DISCOUNTS. 


We have for immediate delivery : 
1 No. 8 Screw Machine, with Geared Friction Head and Power Feed. 


1 3 «© Wire Feed. 
1 #3 ‘6 ‘6 se sé = 
g9« 3 « “ Pr “ ‘“ ‘* Power Feed, Wire Feed, and extra 


a hollow Spindle. 

1 No. 3 Screw Machine, with Plain Head. 
1 ‘* 8 Turret Lathe, with Geared Friction Head and Wire Feed. 

The following are partly finished and will be furnished with or without Power Feed 
or Wire Feed. 

7 No.3 Screw Machine, with Geared Friction Head. 

Bot ig ee Back Geared Head. 
2 ce ; ce ce ce ce 

















us 








and extra large hollow Spindle. 
Write for Photograph, Description and Price. 
THE GARVIN MACHINE CoO., 
LAIGHT AND CANAL STREETS, - - NEW YORK. 
ANG 

MASS. ES 
FOR PREVENTING RUST ON 

BRIGHT SURFACES. 
Is not only USEFUL but is 

a NECESSITY to all. 
Manufacturers and Shippers of Bright Machinery, Tools, a —— &o. 
To learn all about it address which Cs Second St., Philadelphia. 
Lsuand, Fagueonan & Monson Co, 
Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 

circular. 
LELAND, FAULGONER & NORTON 6O., 

96 TO 106 BATES STREET, DETROIT, MICH. 
M A N N 0 C | T | N A Perfect Anti-Rust Compound. 
[EDMUND MOLLER & MANN, Mitre. For use on iron eT Steet, NEW YORK 




















| or other metal, Adopted exclusively by niall nt German Government Railroads, iron and steel 
| works, engine, machine, shipbuilders and numerous other trades, 














All GENUINE 
INGOTS 8 MANUFACTURES | 


REG TRADE MARKS. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS, WIRE, SHEET &c. 
THE PHOSPHOR BRONZE SMELTING CO.LIMITED 
2200 WASHINGTON AVE.PHILADELPHIA.,PA. 
{ORIGINAL MANUFACTURERS OF PHOSPHOR- 

BRONZE IN THE UNITED STATES AND SOLE 
Makers or "ELEPHANT BRAND PHosPHoR-BRonzE, 


BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1893, inclusive, may 
still be obtained, if ordered soon, as our 
stock is nearly exhausted. Price, unbound, $3.00 per 
volume, postpaid. Bound in cloth, $4.00 per volume (purchaser 
paying freight or express charges). No separate back numbers prior to 1893 
are now carried in stock. Only complete volumes furnished prior to 1893, Address, 


AMERICAN MACHINIST, 203 Broadway, New York. 


LANDIS BROS., WAYNESBORO, PA, 


se___ (fi zoe Universal and Plain Grinding Machines, 


These Machines are built on the best and most 
approved plans. Workmanship and material first- 
class. For convenience and efficiency unequalled. 
Guaranteed in every particular. Placed upon their 
merits. 

Send for Catalogue and full particulars, 


England: Chas. Charchill & Co., 21 Cross St., Finsbury, 
London, E. C. 


France and Belgium: Ad’Janssens, 16 Place de la Repub- 


4) pm) 1 
"Dhosphor Lb Lome. 























Philadelphia, Pa. }| BAKER BROTHERS, 365 South ErieSt., Toledo, Ohio. 





No. 3 UNIVERSAL GRINDER, lique, Paris. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Li 


p Increase Twist Drills. 





solid and Shell Reamers, Beach’s Patent 
DRILL GRINDING MACHINES, MILLING CU 


Self-Centering Chuck, Bit Stock Drills, 
TTERS AND SPECIAL TOOLS TO ORDER. 








oF. E. REED & 60., 


Worcester, Mass.,.] 






MANUFACTURE a 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, tt! Liberty St., New York. 
60 South Canal St., Chicago. 








W. C. YOUNG MFG. CO., Gs™ 
FootLathes, Engine Lathes, 


SHEARS AND PUNCHES. 


NEW HAVEN MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 
Slotters, 

Etc, 













will do better 
ascertain just 


The Cincin 


can be made to produce in a given time. 


CINCINNATI, 


A [Urtver’s Prorit 


Lies in the accuracy and amount of work it will or 


No machine 


nor more than ours. Get our book and 


what it’ll do. 


nati Milling Machine Co., 


OHIO 






D. SAUNDERS’ SONS 


For Reducing and Pointing Wire, MANUFACTURERS OF THE ORIGINAL 
ESPECIALLY ADAPTED TO POINTING WIRE mor ff, X. L.~ 


For Machines or Information address tho PIPE CUMING & Te MACHINE 


Manufacturer, 


18.W. GOODYEAR, Waterbury, Conn. 


aac T 








THE BEST WORKMEN 
ARE USING 


GROBET 
SWISS FILES. 





Beware of Imitations.~Z 

None genuine without our 7 
105 FULTON STREET, Trade Mark and Name. 

Steam and Gas Fitters’ Hand Tools. Pipe Cutting 

NEW VORK CITY. and Threading Machines for Pipe Mill use a specialty. 


SEND FOR CIRCULAR. 
21 Atherton St., YONKERS, N. Y. 


“i LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


FLAT TURRET LATHE, 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


“RAPID LATHE WORK,’ 


BY NEW METHOD. 
24 in. long. (Hartness System.) 


2 BY 24 FLAT TURRET LATHE. SEND FOR CATALOC. 


MONTCOMERY & CO., 











3 Capacity 
> 2 in. diameter, 











HAND LATHES. 
“SHINV1Id “S3HLVT 


Draper Machine Tool Co., 
WOROESTAR, lnaes., 0.0.4. 


21 Wheel ani Lever, 
B. G. Drills, 


— without back gears if de- 
sired Best drill on earth for 
the money. Also, full line of 


UPRIGHT DRILLS, 


. Sizes fram 22’ to 36”, inclusive. 










Nearly one hundred 
machines purchased by 
one electrical plant. 


J. E. SNYDER, 


Worcester, Mass. 


CASTINCS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 
WALTON, DEL. CO., WW. Y. 
New York Agent, CLEVELAND FOOTE, 47 Broadway. 








Makers of Vertical Drill 
Presses, 12 to 50-inch swing, 
Radial Drills, Gang Drills, 
P Boiler Makers’ Drills, Radial 
Drilling and Countersinking 
Machines, for ship plate and 
bridge work, Seema Drilling 
Machinery. 

Engine Lathes from 11 to 
21 inch swing, any length of 
bed, with single or double back 
geared heads and any style of 
rest, with or without taper at- 
tachment, 


Send for Catalogue. 
FOREIGN AGENTS: 


Chas. Churchill & Co., L’t’d 

















London, Eng. 


mu; Schuchardt & Schutte, 


59-61 Spandauerstrasse, 


Standard Upright Drill, 
20 to 50 inch-swing. 


ADPHE JANSSENS, 16 Place de la Republique, Paris, France, 


PRENTICE BROS., WORCESTER, MASS. 


Berlin, Germany, 








"}) ‘paodesplig “JS uspaer 99 





ARMSTRONG TOOL HOLDERS, 


Boring Tool, 














Lathe and 
For Turning, Planing and Boring Metals. Practical, all around, every-day Planer 
Tools. Over 10,000 already in use. Two ‘hundred we king in J. A. Fay & z 
Egan Co.'s Shops , Tool. 


MANUFACTURED ONLY BY 


ARMSTRONG BROS. TOOL CO., 
7-78 Edgewood Ave., - CHICAGO, ILL. 
SEND FOR CIRCULARS. 

Cuas. CHURCHILL & Co., Ltd., London, Eng., Agents. % 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Vi) Manufacturers of 


~ Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


CHAS. CHURCHILL & ( & 00., Lt'd, 
21 Cross St,, Finsbury, London, 


A Constant Cutting Speed Machine re- 
quires the speed of the main spindle to auto- 
matically increase as the tools advance. 

Our 2’ machine starts at 48 revs. per min. 
and increases gradually to 150 revs. per min. 

Our 6” machine starts at 16 revs. per 
min. and stops at 90 rev. per min. 


SEND FOR DESCRIPTIVE CIRCULARS. 
HURLBUT-ROGERS MACHINE CO., 
SOUTH SUDBURY, MASS, forbes 


EL ARD FIBRE. The Correspondence School of 
SN ietenievans’ feather: mace Harder! Mechanics and Industrial Sciences. 


Soft, in She vets Rods, Tubin » Washers, 
SCRANTON, PA. 


4000 STUDENTS. 


Patent, 
m Feb. 28, 
“HedadaelyS- 1893, 


INSTRUCTION’ MAIL 


IN ARCHITECTURAL DRAWING, 
ARCHITECTURE, 

PLUMBING, HEATING ano VENTILATION, 
BRIDGE ENGINEERING, 

RAILROAD ENGINEERING, 

SURVEYING ano MAPPING, 
ELECTRICAL ENGINEERING, 
MECHANICAL DRAWING, 

MINING, 

ENGLISH BRANCHES, ano 


MECHANICS. 


Diplomas awarded. To begin students need 
only know how to read and write. Send for FREE 
Circular of Information, stating the subject you 





Patent applied for. 




















W. D. FORBES & CO., 
1300 HUDSON STREET, 
HOBOKEN, N. J. 


ings, Noise less ( tears, Dust Guards,P ack- 

ing and General use in Machine Work. 

Send for Catalogue and Samples. 
DELAWARE HARD FIBRE CO., 

OUR EXPERIENCE IN EXPERIMENTAL CUN MAKING 
PLACES US IN A POSITION TO OFFER THE BEST FACIL- 
ITIES TO INVENTORS OF SMALL ARMS WHO DESIRE 
TO SUBMIT WEAPONS TO THE NAVAL BOARD. 





SWEET’S 
Measuring Machine. 
The only micrometer 
that will not lose its 
accuracy by wear. 
Satisfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO., 


Syracuse, N. Y. 


SOFT CASTINGS, 


Made from peak sencane of Pig a for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON 6O., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y, 


















THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE Co., 
302 Peach St., 










ERIE, PA, The cut represents 
our Stationary and 
Portable Key - Seat- 
x ing Machine, which 
—| fully meets all the 
ao oe » 
= requirements of a 
4 machine shop, They are furnished 
= with one, two or three Arbors as 
o desired, to cut any width of key-seat 
— up to 2 1-2 ine hes wide 
S 115 16 | inches S Ar bor works 
eee in all bores from 1 15-16 
Sj * m inches to 3 inches diameter, 
Ss ag = one cuts seats 12 inches 


lo 
2 7-16 inches Arbor works in all seme tro om 2 7-16 inches to 


6 inches diameter, and cuts seats 16 inc he long 

4 7-16 inches Arbor works in all bore “from "4 7-16 inches to 
14 inches diameter, and cuts seats 26 inc he 8 long. 

With an attachment for the pene eats can be cut in holes 
as small as 1 inch diameter, by one i" assage of the cutter. 


If the work is heavy and too laree to be placed on machine it 
can be detached from stand and used as portable wachine, 













ply it with water. Al- 
MODERN 


ways ready for use. 
Simplest in construc- 

16”, 22”, 26/’, 32” and 36/’ 

Back Geared and Power Feed 


— Wilmington, Del., 
Trade Mark. And 15 Long Lane, London, E. C, 
si ales H AMILTON BARNES’ WATER EMERY 
ie : 7. TOOL CRINDER 
MACHINE TUL Cl Has no pumps, no valves. No 
piping required to sup- 
" 
N,E. 
Hai thin. ton most eficlen fn 
Catalogue and Prices. 
FG dohn Barnes Ci, 
DRILL PRESSES hho ih ae 
A SPECIALTY. 
———————— OORRESPOMDENGE SOLICITED. 


— BP rocxroro, iLL 
ENGLISH AGENTS, 

‘CHAS. CHURCHILL & CO., Ltp 
@1 Cross ST.. FINSBURY, LONDON, E. C.. ENG 
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WM, SELLERS & CO,, Incorporated, | 


PHILADELPHIA, PA. 
MANUFACTURERS OF 


: MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
= Pulleys, Hangers, Couplings, Ete. 








The LONG & ALLSTATTER CO. 


HAMILTON, OHIO. 
DOUBLE, SINGLE, HORIZONTAL, TWIN, 
TIPLE AND AUTOMATIC SPACING. 


: SPLICE BAR PUNCH. 
BELT, STEAM AND ELECTRICALLY DRIVEN 


POWER PUNCHES AND SHEARS. 


MUL- 





TARRETT’S 


TOOLS 


ARE WARRANTED 


SEND FOR 
« « CATALOGUE 


L. S. STARRETT 
« ATHOL, MASS. 








YOU HAVE ANY SMALL ARTICLES 


| in Brass or Iron that you want manufactured 
in quantities, write to Tue Jones Bros. ELEcTRIC 
Co., 28-30-32 West Court St., Cincinnati, O. 








DETRICK & HARVEY, 
MACHINE 60., 


Manufacturers, fs 
Baltimore, Md. 


a 
ys 
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& 


ks 4 > 








a 
4) SP 


ZB ESTIMATES CIVEN ON MACHINES 


WE HAVE A FINE LIST OF 
OPEN SIDE PLANERS 


Ready for Immediate Delivery. 


ECIAL MACHINERY. 


as 












THOL NA »MASS. Us 


ZB . 
We MER pea id 


CU ) Catalogue Free 


IN QUANTITIES. 
12" DRILLS. |""aenwe Sat rerne 


Correct in Design, Workmanship and Price. 
Patterson, Gottfried & Hester, Ltd., 146-150 Center St. New York, 


AGENTS FOR NEW YORK AND VICINITY. 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable ata 
for all ench Wood- 
workers. Latest and 
Best Design. Infringers 
Prosecuted. Trial, not 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 











, AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 


fh] THE BUFFALO STEAM PUMP GO., 
we j WORKS, BUFFALO,Z N. Y. 


\76 JOHN STREET, N.Y. CITY 
BRANCH OFFICES) 55.57 CLINTON STREET, CHICAGO, ILLS. 


__ JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA., 













BUILDERS OF 


me, SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
MINE Pumps, SINKING PUMPS, PRESSURE 


PumPs, VACUUM PuMPS, ARTESIAN WELL 
PumPs, Power Pumps, Etc.. Etc. 


Se witt 





= 
a4 IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED PL. UNGSR PUMP 


LOWVILLE IRON WORKS CO., ‘owyy+= 


MANUFACTURERS OF 


PU rs 


For Boiler and 

Feeding, other 

Elevator purposes, 
Work, Send for 


Pulp Mills, ¢/ M Circular. 
























sys AGQTOR 


BENE ERTHYANSECENR Coe! sos aa — 





NO KEYS. NO KEY-SEATING. NO SLIPPING. STUART'S PATENT 
Compression Wedge Coupling. 


SENT ON TRIAL. 


Can be attached or removed in a few seconds without 
= injury to shaft or coupling. 


SIMPLEST and BEST In MARKET, 
Also the Cheapest. 
Send for discount and illustrated Price List of 20 sizes. 


R, J. STUART’S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 











LEVER ROPE. 


EVERY STYLE, SMALL OR LARCE. 
1100 SIZES IN STOCK. SEND FOR CATALOGUE. 
BOSTON CEAR WORKS, 





ARTHUR'S PATENT, SEPT. 22,1891. 





35 Hartford Street, BOSTON, MASS, 





MABE YOUR TOOLS WITH A STEEL STAMP. : 

XWE OWLO STAMP Wks) g 
123 CHAMPLAIN ST. 
CLEVELAND. OH/O. 
SEND FOR PRICE LIST NO. 4- 





ARTHUR'S “ UNIVERSAL ” ROPE GRIPS, 


Save the Expense of Hoisting Goods by Man-power. 
Have you Power in your Building, or can you 
put in Electric or Gas Motor ¢ y 
Please write 





Gen’l Machine works, 














THE ARTHUR C0., 


to us, 86 John St., N. 
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We have in stock for immediate delivery, one Traverse Shaper, 20 in. 
stroke by 60 in. traverse of head, and one 30 in. stroke by 72 in. traverse of 
We will sell these two machines at greatly reduced prices, if sold 
We also have in stock 15 1n., 
also have for immediate delivery, 14 in., 
in. Hendey-Norton Lathes, and have 20 in. and 30 in. in the works, 


head. 
within the next 60 days. 
Pillar Shapers. We 


for Illustrated Catalogue. 


Agents: CHARLES CHURCHILL & CO., 


hii 


24 in., 


Ltd., London, England. 


SCHUCHARDT & SCHUTTE, Berlin, Germany. 


EUGEN SOLLER, Basel, Switzerland. 


THE HENDEY MACHINECO., 


and 25 in. 
16 in and 18 
Send 


TORRINCTON, CONN., 


MANUFACTURERS OF 


AL lnprove Pillar and Traverse Shapers, 


-—=—ARD-— 


THE HENDEY-NORTON ENGINE LATHES. 


oll a 


om 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 
Slow Speed, Medium Speed 
and High Speed — 


Simple, C’mpound, and Triple Expansion 
Engines, High Pressure Boilers, 


Ty] Complete Steam Power Plants of 
Highest Attainable Effi- 
ciency. Address 


ee Buckeye Engine Co. 
=== No. 26 Franklin Ave, 
~ ‘SALEM, 0. 











RETURN 
STEAM TRAPS, 
SPECIAL 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 





AUTOMATIC 


| STEAM PUMPS 


223, AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


3 Renewable Seat and Disc 


VALVES. 





“OTTO” GAS ENGINE WORKS 
SCHLEICHER, SCHUMM & C0, 


83d & Walnut Streets, 
Philadelphia. 


Chicago. 


35,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


| COAL GAS, 





PRODUCER GAS, 





Consume 25 to 75 Per Cent. Less Gas than ANY 


other Gas Engine doing the same work. 


245 Lake Street. 


New York Agency, 18 Vesey St. 


NATURAL GAS, 
OR GASOLINE. 


WEBER GAS & GASOLINE ENGINE. 
Simplest and most economical 

engines on earth. 

Fully Guaranteed. 

A boy starts it, rec quires only a 

few minutes’ attention a day. 

Guaranteed cost of running 1 

cent per hour per H. P. Write 

for catalogue. Address BOX 

A-50. 


EBER GAS A 


GASOLINE CE NGINE co. 
Kansas City. Mo. 


GAS AND GASOLINE 


ENCINE. 


The Simplest Ever Made. 
Send for Catalogue. 


SAFETY VAPOR ENGINE C0, 


16 Murray St., New York. 


















EVANS el bd CONE CO. 


CONES, 


DEIN ALL SIZES. 


“Thousands in use _—~ 


information address, 





BOSTON, MASS. 
— 


HANGING AND STANDING 


mitting from 1 to 50H. P. For 


No. 85 WATER STREET: 








General Agents Wanted. 
STRONG, WELL ae TSTEAM 
SERVICEABLE 


12 to 100! Horse EAMENGINES 


Adapted to Heavy, 
\ Continuous Work. 
SUITABLE 


i Tubular & Firebox 
J BOILERS 


AE on bene? foe — 
















bevel gears. 


T. R. ALMOND, MFR., 


NOIShSLSEss. 


BROOKLYN, N. Y. 


== The Almond Coupling 


NEW quarter turn 
motion to replace 
= quarter turn belts and 


83 and 85 Washington Street, 






























MANUFACTURERS 
EE 3 IMPROVED - “ie Bes age 
CORLISS STEAM ENGINES (NGS - sesso 
IN purl VARIETy™ L a PLOT a3 
[empcere PuANtTS 


| ~~] COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


5 ENGINES 


a4 ) WESTON ENGINE ." 
Vi gee he POST, N. 
RESENTATIVES. 














WAYNES — 
PA 





(Tandem Compound.) 


WESTON 


HIGH PRESSURE BOILERS 


AND 
G EO. D. SHOVE MAN, 


COMPLETE POWER PLANTS - uw Sctbun eco sae Seek Sts Pai Pa 


CORLISS STEAM ENGINES. 


Simple, Compound and Triple Expansion, Condensing and Non-condensing. 
Tanks and Stand Pipes, Feed Water Heaters, Steel Plate Chimneys, Air Pumps and Condensers. 


PHILADELPHIA ENGINEERING WORKS, Limited, 


Mifflin St., East of Front St., PHILADELPHIA, PA. Long Distance Telephone 1781. 





AUTOMATIC 





HIIGIHI SPE IED 














New Yo 
set. Chi 


Clty. 


(iS Ce ang ad Stre se 
: Tih 


18 Sc uth Cc 
50 Oliv T Str et "meat Ma 
518 Arch Stree t Philadelphia Pa. 


er. 


AMES IRON worKS, 
ROCK DRILLS 


AIR 





AiR COMPRESSORS WITH 
Compounpn Air Cy tinpvers. 
AND Compounpb Steam CvL-- 
INDERS WITH Meyer or Corn- 
Liss VALves. 


RAND DRILL C0., 


sae fe 23 Park Place, 
Wile) «NEW YORK, U. 
1, Z BRANCH OFFICES: Mc mnadnox “le 


Ish pemin 
. 1316 on wf. Denve or; Shoe 






Bi rile din 1g, Chicago; 
oe 

( ‘anada ; Ap artado 
a0, Ste ian a ity. 





ROBERTSON 
THOMPSON 





SHOU 


$40.00, packed 1n fine ve bs ~ 
best desig 


, finest 
ial, and the 
Send for circular <« if Re iam ‘ing Whee 


Cocks and 25 other high grade spe 


PAY 


he $85.00 foran Indicato Pit n you ¢ 


HINE & ROBERTSON co., 
61 Cortlandt St., 





LD 5 
an get either of these for 

workmanship, finest mater- 

‘Is, Planimeters, Three-Way 

cialties 





IMPROVED 
a1 — Straight Line 


New York. $40.00 


ic 








" eT HOPPED Live-Dteam Feed-Water Puruer, 


Guaranteed to Prevent Scale in Boilers. 
=| Using any kind of water. 


Hard Sheet Steel Troughs 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 


Send for Cataiogue De SPRINCFIELD, GHICG 








ONOVER’ 


HANDSOME CATALOGUE ON 


JONDENSER 
THE CONOVER MF6.CO. 39 Cortuanot STN. 












DRY STEAM. 


> ~=Simpson's Centrifugal 
Steam Separator. 
For Supplying Clean and Dry Steam 
to Engines, Dry Houses, etc. 
Place Separator 


(EYSTONE ENGINE a MACHINE WORKS. 


Fifth and Buttonwood Streets, Philadelphia, 


MOFFET PORTABLE DRILL. 


UNSURPASSED Weighs 42 lbs. and 


drills from 34 to 
ASA 1% inches diam- 












REAMER. eas 
— Runs with Steam 
Will work in any —or— 
position. Compressed Air. 


Manufactured by 


cay UO STMOLAT, 


® 59 & OLS. Fifth Ave, 
NEW YORK. 





Send for Circular, 


TNEBELE ENGINEER 
NIGETOWN, PHILADELPHIA, PA. 


49 DEY STREET, NEW YORK. 






Elevators, Conveyors, Fibre Graphite Bearings requiring no oil or other lubricant. 
Chicago-Link-Kelt Machinery Co. 





he he he ft te A te Be te hp hy te tn ti hp tn hp tn hp te tn 


Power Transmitting Machinery, 


18th St. and Allegheny Ave., Philadelphia, Pa. 


New York Office, 136 Liberty Street. 








CAN BE APPLIED AND REMOVED IN A FEW 
TO A 


MINUTES. HAS A GRIP EQUAL 
FORCING FIT. 


Bee 


A. & F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


‘SHAFTING, PULLEYS, 


HANCERS, Etc. 








Estimates and Plans fur- 
nished for transmitting 







Power by 


Friction Clutch Couplings. | HORIZONTAL 


j AND 
STEAM SIF SIRENS, L- VERTICAL 
Send for ¢ erage | SHAFTINC. 


{7 Dey St., New York. * Also for Erecting same. 
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BROWN & SHARPE MFG. CO. 


PROVIDENCE, R.L, U.S. A. 


MACHIN RY AND TOOLS. 





IMMEDIATE DELIVERY. 


The Machines and Tools described in Catalogue are usually carried in stock, ready 
for shipment immediately upon receipt of orders. 


Enetanp—BUCK & HICKMAN, 280 Whitechs apel Roa sr Pao yndo ah air ce—FENWICK FRERES & CO,, 21 hi Martel, 

Germa ne —BO HU c sp od & SCHUTTE, 59 Spandauers strnee ce—F. G. KREUTZBERGER, 140 Ru ‘de Ne ally. "Puteaux 
Berlin, C. (Sm Tools). ‘(Seine 

Gera ad D IEC HM ANN Ansbacherstr, 5 Berlin, W. 62. Cuic <7 —FRED, A. RICH, 23 So, Canal St. 








HAMILTON, 
OHIO. 


THE NILES TOOL WORKS oo. 





NO. 1 PLATE PLANER, COMPOUND REST 


MACHINE ‘TOOLS. 


NEW YORK, BOSTON, CHICAGO, PHILADELPHIA, PITTSBURGH, 


UENKINS STANDARD PACKING 


for Steam or Joint Packing, has no superior. 
It is manufactured in all thicknesses. It is 
not loaded to increase weight. Does not rot 
or burn out, Every sheet is stamped with 
Trade Mark, like cut. 


JENKINS BROS., 


NEW YORK, PHILADELPHIA, BOSTON and CHICAGO. 


BEMENT, MILES & CoO., 


PHILADELPHIA, PA. 


——BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


FOR 

Mumm RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS 

ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER SHOPS, 
BRIDGE WORKS, ETC., ETC. 























New York Office. Equitable Building, GEO. PLACK, Agent. 


SPUR- AND SPIRAL-GEARED 


(“* SELLERS’ MOTION ’’) 


ANE 


MADE BY 


The G. A. GRAY CoO., 


477-483 Sycamore St., CINCINNATI, O. 


GOULD & EBERHARDT 


NEWARK, N, J., U. S.A. 


BUILDERS OF 


HIGH-CLASS MACHINE TOOLS. 


EBERHARDT’S PATENT 
DRILL PRESS AND TAPPING ATTACHMENT, 
STANDARD DRILL PRESS, 

Double Triple Quick “Stroke” Shapers, 
ENTIRELY AUTOMATIC GEAR CUTTERS, 


Write for Circulars. Drill Press 





20 SIZES. 

From 22/’x22’’ 
to 96x72” any 
length. 




















with Automatic Tapping At- 
tachment and Compound Jable. 





THE PRATT & WHITNEY CO., 


HARTFORD, CONN., U.S. A. 


Manufacture Single and Double Head Milling Machines, 
used as Substitutes for Planers for heavy and rapid cutting 
in cast-iron and steel. 

Circular Milling Machines for finishing grooves of sheave 
pulleys, faces and sides of large gear blanks. 

Turret Head Machines and Tools for boring and facing 
==; bubs, pulleys and gears; for finishing keys and joints for 

as fixtures, air cocks, electric apparatus, and for turning 
forming, and threading irregular pieces of circular cross 





= section, in brass, iron and steel. 
western pranch: pet WEST WASHINGTON STREET, CHICAGO, ILL. 

















[ROP FORGINGS 


of Iron, Steel, Copper or 
Bronze. Highest Grade of Excellence. 


The Billings & Spencer Co., Hartford, 


Conn. 


CH == oo 

















WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


M MONITOR LATHES 


— = SIX —— 
IRON AND BRASS WORKING MACHINERY. 























SEND FOR ILLUSTRATED CATALOGUE, 
















oe] WY > <i THE HAYDEN & DERBY MFG. 60., 
aa (x) o SOLE MANUFACTURERS 
m~—StCi(<a gg EOD METROPOLITAN «= INVECTORS, 
am tb 5 ¢ - [AUTOMATIC and 
iH \1q¢@ *% 22 2 DOUBLE-TUBE. 
oo 7, A, .2 THE MOST RELIABLE 
, § | a"? aa. INJECTORS 
= 2 = = y, MADE, 
fF Do wk B 
z —_ 4 wo 
Si Arte & 
m1 Bh 4 
OSs F sanetnees 
— — SEND FO al for Metropolitan 
O 2, = & 3 CATALOGUE pg 
ea i] (e) Bs sees. sie poor >. plete, metropolitan Doub 
& (1) a hall OFFICE AND SALESROOMS: 
VL No. 111 & 113 LIBERTY ST., NEW YORK. 








UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


MZ) WYHAN‘GORDON 


(= WORCESTER, MASS. 








J. M. ALLEN, PresipEnt. 

WM. B. FRANKLIN, Vice-PReEsIpEnt. 

F. B. ALLEN, Seconp VICE-PRESIDENT 
J. B. Prercr, SEcRETARY & TREASURER. 


THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FOR SALE. 


We have several of our common engine lathes, 16 inch and 18 inch swing, 6 feet and 
8 feet beds, which we will sell at moderate prices. Weare taking these out to make room 


"IMPROVED HENDEY-NORTON LATHES, 


which we are now building exclusively. 


THE HENDEY MACHINE CoO, conii™ 


See our advertisement on page 18. 


Sets a” DRO FORGINGS 
— WOOD WORKERS’ VISES —» 


















PAT. DEC. 5, 1882. 
PAT. DEC, 4, 1888, 
PAT, AUG, 25, 1885, 








Manufacturer 


APS & DIE 


Ju.M.CARPENTER & 


PAWTUCKET.R.|I. 
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